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FOREWORD 


The 1963 MINERALS YEARBOOK marks the 82d year in which 
this publication or its predecessors have been issued by the Federal 
Government. It also marks the first issue of a fourth volume review- 
ing world mineral 5 consumption, and trade on a country- 
by- country basis. This new international review volume represents 
the Bureau's continuing effort to make the Yearbook as useful as pos- 
sible to eer eth Government, and the general public. 

Many difficulties had to be surmounted in preparing this new 
volume. Although it has not been possible in several instances to 

resent international data comparable to those available for the United 
States, the international review should nevertheless prove a valuable 
reference. 

The general content of this four-volume edition is as follows: 

Volume I contains chapters on metal and on nonmetal mineral com- 
modities except mineral fuels. In addition, it includes a chapter re- 
viewing these mineral industries, a statistical summary, and chapters 
on mining and metallurgical technology, employment and injuries, 
and technologic trends. 

Volume IT contains a chapter on such related products as helium, 
carbon black, peat, coke and coal chemicals, and natural liquids. 
Also included are data on employment and injuries in the. fuel in- 
dustries, and a mineral-fuels review summarizing recent economic and 
technological developments. 

Volume III contains chapters covering each of the 50 States, United 
States island possessions in the Pacific Ocean, the Commonwealth of 
Puerto Rico, and island possessions in the Caribbean Sea, including 
the Canal Zone. Volume III also has a statistical summary chapter, 
identical with that in Volume I, and a chapter on employment and 
injuries. 

olume IV contains 124 chapters representing the latest available 
mineral statistics for more than 130 foreign countries and areas. 

To my knowledge, the Minerals Yearbook is now the most com- 
prehensive publication of its kind available. The Bureau will con- 
tinue its efforts in the years to come to increase the Yearbook’s value 
to its many users. Toward that end, the constructive comments and 
suggestions of readers will be helpful. 


Marine J. Anxeny, Director. 
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GENERAL SUMMARY 


NCREASED production and utilization of minerals fuels and power 
I accompanied the overall expansion in U.S. economic activity during 
1963, which saw continued advances toward higher production, em- 
ployment, and purchasing power. During 1963, record levels of wages, 
profits, and consumption were attained, while costs and prices main- 
tained the stability exhibited throughout most of the recovery period. 
Expanding industrial production, the average index of which went 
from 118.3 in 1962 to 124.3 in 1963, narrowed the gap of unused 
manufacturing capacity to an estimated 5 percent. Gross national 
product (GNP), another major indicator of economic activity, reached 
a record level of $583.9 million (current dollars) during the year, this 
being $27.7 billion, or 4.9 percent above 1962. These achievements 
were somewhat marred by unemployment, which remained at 5.5 
ercent of the labor force in 1963, and the continued deficit in the 

.S. balance of payments. 

Against this general background, total national consumption of 
energy resources for the year was equivalent to 49,816 trillion British 
thermal units (Btu), an increase of 4.2 percent over 1962. This 
represented a somewhat lower rate of growth than for GNP during the 

ear. 
d About 91 percent of the total consumption of energy resources came 
from domestic mineral fuels, hydropower, and nuclear power. The 
remainder, about 9 percent, consisted of imported fuels—mainly 
crude petroleum, petroleum products, and natural gas. The bulk of 
energy resources were consumed as fuel and power. There was also 
& growing demand for the use of energy resources as raw materials 


1 Economist, Division of Economic Analysis. 
Economist, Division of Economic Analysis. 
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in nonfuel and nonpower uses. Use of raw materials in 1963, includin 
feedstocks for the rapidly expanding petrochemical industry, account, 
for about 5 percent of total consumption of energy resources. 
Petroleum products including natural gas liquids ranked first in 
the energy economy in 1963, accounting for 44 percent of total ener 
consumption. Natural gas was second with 29 percent, followed by 
bituminous coal, lignite, and anthracite with 30 percent. Hydro- 
power accounted for 4 percent and commercial nuclear power for less 
than 1 percent of the total. Consumption of energy resources in- 
creased in all four of the basic sectors or markets for energy during the 
year; that is, the household and commercial, industrial, transportation, 
and electric utilities sectors. Electric utilities, the smallest of the four 
markets, had the highest rate of growth of fuel consumption, being 
6 percent above the 1962 level. Solid fuels, mainly bituminous coal, 
were the principal fuels for power generation and accounted for about 
two-thirds of utility fuel consumption during the year. Natural gas 
ranked second and petroleum third. For some years fuel-burning 
utility plants have been coal’s only major growth market, and in 1963 
about half of the national production of bituminous coal went to 
owerplants. In the industrial sector, the largest of the energy mar- 
koto, natural gas accounted for 42 percent of the energy resources 
consumed as fuel. Coal followed with 32 percent and petroleum with 
25 percent. Petroleum which predominates in transportation, mainly 
as gasoline and diesel oil for motor vehicles, accounted for 96 percent 
of sector demand in 1963. In the household and commercial sector, 
petroleum products and natural gas contributed 47 percent and 45 
percent, respectively, to sector demand mainly for space heating. 
though there was significant expansion in domestic production 
and consumption of the major mineral fuels in 1963, physical stocks 
did not vary appreciably during the year. In the transportation of 
mineral fuels the most significant growth continued to be in pipeline 
transport of petroleum and natural gas. Natural gas lines have now 
been extended to all of the continental States except Maine. Despite 
increased costs in some sectors of the mineral fuels industries during 
1963, fuel prices in general continued to maintain their stability, 
especially in the petroleum and natural gas sectors. Total income 
from mineral fuels production remained relatively stable in 1963. 
The largest gain was in income from refining and processing of the 
products of petroleum and coal, including chemicals which increased 
15 percent during the year. Investment in new plant and equipment 
for petroleum and coal increased about $1 billion. Book value of 
investment by domestic companies with interests in foreign petroleum 
also continued to increase, with considerable new petroleum invest- 
ment in Canada, Germany, and Italy. Expenditures for research and 
development in the mineral fuels industries continued high during the 
year, with the greatest portion of total funds coming from company 
rather than Federal sources. The pc ir expenditures continued 
to take place in the chemical sector which includes petrochemicals, 
and in petroleum refining. Within the Federal Government in 1963 
the Bureau of Mines continued work on & number of established 
programs relating to the conservation and development of mineral 
resources. A number of technical-economic research projects were 
carried out during the year relating to mining methods and practices, 
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as well as to the production, processing, and utilization of energy 
resources. Resource investigations were also carried out for a number 
of mineral fuels to assist in the orderly development and maintenance 
of &dequate supplies. 

U.S. foreign trade in mineral fuels did not vary significantly in 1963. 
The imported 9 percent of energy requirements consisted mainly of 
crude petroleum, petroleum products, and natural gas. Net imports 
of petroleum, mainly crude petroleum and residual fuel oil which are 
subject to controls under the oil imports program, increased slightly 
during the year. The trend toward higher exports of bituminous coal 
continued, with increased shipments going primarily to GE 
Solid fuel imports remained small in 1963, coming mainly from Canada. 
Crude petroleum was shipped to the United States from the Caribbean 
area, primarily Venezuela, and from Canada and several of the Middle 
East producing countries. Imported refined products consisted 
chiefly of residual fuel oil which came mainly from refineries in the 
Caribbean area. Natural gas was imported from Canada. 

Several new tables of interest are included in the review chapter for 
1963. "Table 7 gives consumption of energy resources by major 
consumer groups for selected years between 1947 and 1963. "Tables 
14 and 15 give mileage of petroleum and natural gas pipelines. 


DOMESTIC PRODUCTION 


Total Energy.— Domestic production of mineral fuels and hydro- 
power in the United States 1s summarized by major types of energy 
resources in table 1 (see also figs. 1 and 2). In 1963 total domestic 
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FigunE 1.—Production of mineral-energy fuels and energy from waterpower in 
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Figure 2.—Percentage of total production of British thermal units equivalent of 


mineral-energy fuels and energy from waterpower in continental United States, 
1900-63. 


roduction of energy resources was the equivalent of 46,296 trillion 
tu, and 5.4 percent greater than in 1962. Crude petroleum, account- 
ing for one-third of the total energy produced during the year, in- 
creased 2.9 percent from the 1962 level. Another third of energy 
supply in 1963 came from natural gas the output of which expanded 
6.3 percent. Under the impact of rising exports and increased domes- 
tic demand for coal for electric power generation, output of bituminous 
coal increased by 8.7 percent, while anthracite interrupted its steady 
decline since 1956 to show an increase of 8.1 percent. Altogether, 
domestic coal accounted for one-quarter of total energy output durin 
the year. The contribution of hydropower to total energy remaine 
at about 4 percent in 1963, while nuclear power, commercially sig- 
nificant only since 1957, remained less than 1 percent of the total. 
Value of Production.—Total value of mineral fuels produced in 
recent years is shown in table 2. The value of mineral fuels was 68 
percent of production value of all minerals in 1963, and increased at 
a slightly higher rate during the year than the value of metals and 
nonmetals. Values of individual fuels produced in 1963 are shown 
in table 3. The highest value comes from crude petroleum which 
represented 60 percent of the total for mineral fuels in 1963. Natural 
gas followed with 17 percent and bituminous coal with 15 percent. 
Production of Energy Resources by Type.—Output of selected 
mineral fuels, by quantity, is also shown in table 3. Except for 
asphalt and related bitumens the production of which declined slightly 
in 1963, net gains were reported in output of all major mineral fuels 
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for the year. There were significant increases in bituminous coal 
production which rose 8.7 percent from the previous year, while 
natural gas was up 6.2 percent and crude petroleum 2.5 percent. 

Indexes of Physical Production.—The Bureau of Mines index of 
the physical volume of mineral production is shown in table 4. "The 
index is for all minerals with separate subgroupings for fuels, metals, 
and nonmetals. 'The fuel component of the index reached & record 
108.8 in 1963, with the coal segment going to 102.9, the highest 
level since 1957, &nd crude oil and natural gas to 110.7, an alltime 
high. The Federal Reserve Board index of industrial production is 
shown in table 5. Like the Bureau of Mines index of mineral pro- 
duction, this index is composed of several parts, including coal, oil, 
gas, and gas liquids. The crude oil-natural gas total in the index 
includes oil and gas drilling as well as production. To eliminate 
drilling from this subgrouping, details of crude oil, gas, and gas 
liquids are shown as separate segments. "The index is shown monthly 
for 1963 on a seasonally adjusted basis. During the year, the largest 
expansion was in the segment of gas and gas liquids, followed by 
coal and crude oil. 
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TABLE 2.—Value of mineral production in the United States, by mineral group ! 


(Million dollars) 

Change 

Mineral groups 2 1954-58 1959 1960 1961 1962 1963 in 1963 
(average) from 1962 
(percent) 

We ee and nonmetals except 
uels: 

Nonmetals.. .............. 3, 211 3 3, 861 3 3, 868 3 3, 946 3 4,117 4,813 4-4.9 
Metals. 1. 932 1. 570 2, 022 1, 927 1, 037 2, 006 +3.6 
'Total...................- 5, 143 3 5, 431 3 5, 890 35, 873 3 6, 054 6, 324 +4.5 
Mineral fuels 11, 348 11, 950 12, 142 12,357 | 312, 784 13, 206 +4.0 
Grand total....... ...... 16,491 | 317,381 | 318,032 | 318,230 | 318, 838 19, 620 +4. 2 


1 Includes Alaska and Hawaii. 

2 For details, see table 1 in the chapter “Statistical Summary of Mineral Production” of the 1963 Min- 
erals Yearbook. 

3 Revised figure. 


TABLE 3.— Mineral fuels production in the United States 


1960 1961 
Mineral 
Short tons Value Short tons Value 
(quantity) | (thousands) | (quantity) | (thousands) 
Asphalt and related bitumens (native): 
Bituminous limestone and sandstone....... 1, 242, 874 $3, 070 1, 558, 792 $12, 818 
E lloc ee ELE 383, 037 10, 020 
Carbon dioxide, natural (estimated) 
oan thousand cubic feet. . 521, 169 99 545, 354 82 
0 
Bituminous and lignite ! 
thousand short tons.. 415, 512 1, 950, 425 402, 077 1, 844, 563 
Pennsylvania anthracite............. do.... 18, 817 147, 116 17, 446 40, 338 
Helium................... thousand cubic feet... 475, 179 7, 768 551, 785 10, 263 
Natural gas million cubic feet.. 12, 771, 038 1, 789, 970 13, 254, 025 1, 996, 241 
Natural gas liquids 
Natural gasoline and cycle products 
thousand gallons. . 5, 842, 507 416, 819 6, 105, 463 412, 019 
¡AR AMA AS do.... 8, 444, 074 391, 566 9, 085, 465 370, 186 
NEES 470, 889 5, 138 1, 067 5, 036 
Petroleum (crude). thousand 42-gallon barrels. . 2, 574, 933 7,420, 181 2, 621, 758 7, 565, 582 
Total mineral fuels UU 4 12, 142, 000 3 12, 357, 000 
Total all other minerals 3 5, 890, 000 |.............. 3 5, 873, 000 
Grand total, mineral production..........|.............. 2 18, 032, 000 3 18, 230, 000 
1962 1963 
Asphalt and related bitumens (native): 
Bituminous limestone and sandstone. ...... 1, 647, 063 $14, 601 1, 632, 645 $8, 383 
Gene 
Carbon dioxide, natural (estimated) 
Gd thousand cubic feet. 1, 144, 107 146 1, 295, 545 178 
oal: 
Bituminous and lignite ! 
thousand short tons. 422, 149 1, 891, 553 458, 928 2, 013, 309 
Pennsylvania anthracite............. do.... 16, 804 134, 18, 627 153, 503 
Helium................... thousand cubic feet.. 599, 519 20, 905 627, 344 21, 057 
Natural gas - million cubic feet..| 13, 876, 622 2, 145, 301 14, 746, 663 2, 328, 030 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 6, 244, 522 444, 817 6, 534, 967 439, 173 
LP gases. do.... 9, 409, 083 353, 334 10, 302, 250 359, 770 
Du. MN NUOVI : 2 566, 441 5, 186 546, 621 5, 423 
Petroleum (crude) ..thousand 42-gallon barrels..| 22, 676, 189 2 7, 774, 051 2, 752, 723 7, 966, 651 
Total mineral fuels z . . . .. |... .... l... .- 3 12, 784, 000 13, 296, 000 
Total all other minerals „054, 000 |.............. , 324, 000 
Grand total, mineral production — 2 18, 838, 0000 19, 620, 000 


1 Includes small quantity of anthracite mined in States other than Pennsylvania. 


? Revised figure. 
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TABLE 4.—Indexes of physical volume of mineral production in the United 
States, by groups and subgroups 1 


(1957-59 = 100) 


Fuels 
Year All Metals | Nonmetals 
minerals Crude oll 3 
Total Coal and 

natural gas 
(EE 92.1 93.8 112.3 88.0 115.8 73.0 
JJ! EE 93. 5 04.6 107.0 90.7 122.4 74.7 
1906... m 8 89. 6 90. 5 92.4 89. 8 100. 3 80. 9 
/. AN 98. 9 99. 0 106. 8 96.4 118.2 89.0 
0 ARAS A 104. 5 104.8 115.4 101.5 120.4 95.4 
1) REED EE 104.8 104. 6 112.5 102.1 122.1 96.1 
1. 8 95. 9 95. 9 93. 7 96. 5 93. 3 97.4 
I/ 99. 4 99. 6 93. 9 101.4 84. 5 105.4 
ö 102. 1 100. 3 94. 0 102. 3 107. 5 108. 0 
Il » TTT 102. 9 101.2 90. 8 3104.6 103. 3 110.3 
1 ?: 8 106.0 3 104.0 3 94.7 107. 0 3 106.2 * 115.4 
/ 8 110.8 108. 8 102. 9 110.7 107. 6 121.7 


1 For description of index, see Minerals Yearbook 1956, V. 1, Review of the Mineral Industries, pp. 2-5. 
Indexes for components of the fuels index go back to 1880 (the initial year of the overall index) in Minerals 
Yearbook 1958, V. II, pp. 9-10. 

3 Does not cover isopentane, LP-gases, and other natural gas liquids. 

3 Revised figure. 


TABLE 5.—Indexes of industrial production, mineral fuels, seasonally adjusted! 
(1957-59 100) 


Crude oll and natural gas 


Total 
industrial | Total Coal, oil, Coal 
production} mining and gas Gas and 
Total 3 Crude gas 
oil liquids 

// A 105. 6 99. 7 99. 9 93.2 101.2 101.1 104. 4 
I %0 0 0.. -------- 108. 7 101. 6 97. 9 93. 7 101. 0 100.9 113.2 
AAA 2 oe 109. 8 102. 6 100.9 90. 1 103. 1 103.0 116.8 
p ..... .... . 118.3 105.0 103.8 95.3 105.5 105.1 120.4 
// A 124.3 107.8 106.9 102. 4 107.9 108. 2 128.5 
January.............. 119.2 103. 0 101.3 95.1 102. 6 101. 6 125.0 
February............ 120.2 104.7 103. 7 96.1 105.3 104.8 124. 7 
Mareen 121. 3 105. 4 103. 9 93. 9 105. 9 104. 9 126. 0 
ADP shes css 122.5 107. 4 106. 1 100. 8 107.2 107.3 124.5 

A ¿J ll DO 2 124. 5 108.9 108.1 104. 5 108.8 109. 5 129. 5 
June 125. 5 109. 3 108. 6 107.1 108. 9 109. 5 129.2 
rr O TTS Oro 125.7 110.2 109.8 107.1 110.3 110.9 131.5 
August............... 125.1 111.2 110.7 108.0 111.3 111.7 131.8 
September 125. 4 109. 9 109. 3 106.2 109. 9 109. 8 131.2 
October 125. 9 108. 6 107. 7 104. 1 108. 4 109. 1 127. 0 
November 128. 1 107. 4 106. 3 102.1 107.2 108.1 129.0 
December 126.8 107.0 105.7 103. 4 106. 2 106. 6 130, 8 


1 Index rebased with 1957-59=100. 
2 Total also includes oil and gas drilling. 
3 Preliminary figure. 


Source: Board of Governors of Federal Reserve System, Industrial Production, 1957-59 Base and Indus- 
trial Production Indexes for 1963. 


Consumption 


Consumption by Major Sources of Energy.—Calculated consump- 
tion of commercial energy from energy fuels and hydropower for a 
series of years is shown in table 6. During 1963, total gross consump- 
tion of energy by source or type reached the equivalent of 49,786 
trillion Btu, an alltime high and an increase of 4.2 percent from 1962. 
With the addition of 31.1 trillion Btu of nuclear power produced for 


141-148—64———2 
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commercial purposes during 1963, total gross energy consumption 
for the year was 49,817 trilion Btu. Except for anthracite and 
hydropower, there were increases in consumption for all the major 
sources of energy during 1963. Demand for crude petroleum, the 
ranking source, increased 3.3 percent. But the largest gain both 
absolute and by percentage was in dry natural gas, which expanded 
5.8 percent and accounted for 40 percent of the total increase in 
energy consumption for the year. Bituminous coal continuing its 
upward trend was 5.5 percent above 1962, coal's largest annual gain 
since 1954. 

Consumption by Major Consuming Sectors.—Energy consumption 
by major consuming sectors for selected years is shown for the first 
time in table 7. The data highlight the changing demand for energy 
by end use and the degree of competition among the various energy 
resources. Table 7 covers 9 selected years between 1947 and 1963, and 
shows consumption of energy within the four major consuming sectors 
or markets for energy; that is, household and commercial, industrial, 
transportation, and electric utilities. Utilities include conventional 
fuel-burning plants, hydroelectric plants, and nuclear powerplants. 
The “miscellaneous and unaccounted for" category in the table 
represents that portion of gross energy consumption by source that 
cannot be distributed among the various consuming sectors. Further 
refinement of the end use data shown in table 7, including & break- 
down of consumption of energy resources by fuel and power use and 
raw material uses including petrochemicals, is shown in Bureau of 
Mines Information Circular No. 8242, "Summary Energy Balances 
for the United States—Selected Years 1947-62.” 

In 1963, demand for energy resources with the household and 
commercial sector, mainly space heating, amounted to 22 percent of 
total energy consumed. Petroleum accounted for about half of 
sector demand. But natural gas, a close second, has a faster rate 
of growth and is expected to overtake petroleum in the near future. 
The ascendancy of natural gas in the household and commercial 
sector has been very rapid, with an average annual growth rate of 
about 10 percent between 1947 and 1963. "The inroads of gas have 
been especially heavy in the space-heating market. There is some 
indication that gas expansion in this sector is leveling off, since in 
1963 the increase from the previous year was only 3.6 percent. 

The largest of the energy markets is still the industrisl sector. 
While accounting for 32 percent of the total energy resources con- 
sumed in 1963, industry has had the slowest rate of growth of the 
four markets, about 1.5 percent between 1947 and 1963. The annual 
increase between 1962 and 1963, however, was 5.7 percent. It should 
also be noted that a large portion of expanding utility output goes to 
industrial users who prefer utility power to self-generated power 
from conventional fuels. Ranking first as a source of energy in 
industrial use is natural gas which accounted for 43 percent of sector 
use in 1963. Bituminous coal followed with 32 percent and petroleum 
with 25 percent. About 15 percent of petroleum consumption in 
this sector went into raw material uses including petrochemical feed- 
stocks. In transportation, the demand for energy resources increased 
at an annual rate of 1.75 percent between 1947 and 1963, and durin 
the latter year this sector accounted for about one-quarter of tota 


REVIEW OF THE MINERAL-FUEL INDUSTRIES 11 


gross energy consumption. More than three-quarters of sector de- 
mand is Pup by oil products, the largest component of which 
is motor gasoline. 

Utility power, the smallest of the four energy markets, accounted 
for about one-fifth of total energy resources consumed during 1963. 
Utility Beneration, however, has had the fastest rate of growth, with 
the demand for ene resources at powerplants increasing at an 
average annual rate of 5 percent between 1947 and 1963. During 
the latter year about three-quarters of the total utility demand for 
energy resources came from conventional fuel-burning plants. The 
balance consisted of theoretical resource inputs required to achieve 
the reported net output of energy &t hydroplants. Nuclear power, 
which has been of commercial significance 255 since 1957, accounted 
for less than 1 percent of utility power in 1963. 

About (wO binds of all fuel consumed at, fuel-burning utilities in 
1963 was bituminous coal. Powerplants have been coal’s only major 
growth market, during the last, decade, and in 1963 about half of the 
total production of bituminous coal went to this use. Natural gas 
constituted only about one-fifth of powerplant fuel use in 1963. But 
gas has the fastest rate of growth among the fuels used for power 
generation, increasing between 1947 and 1963 at an average annual 
rate of 11.75 percent. During 1963, gas’ increase from the previous 
year was 9 percent. Use of petroleum products in utility generation, 
mainly residual fuel oil, was only 7 percent of utility fuel consumption 
in 1963. In certain regions and particularly on the east coast, use 
of residual fuel oil for utility generation is higher than the national 
average. 

Apparent consumption of major mineral fuels and related products 
is shown in physical quantities in table 8. A further breakdown of the 
demand for fuel oil and natural gas by major consumer groups is 
shown in table 9, and for bituminous coal and lignite in table 10. 
Electricity sales by regions and by major consuming sectors are shown 
in table 11. National electricity sales in 1962 exceeded the previous 
year by 8 percent, with expansion divided about equally between 
residential and industrial commercial sales. By volume, sales in the 
industrial-commercial sector were 2.4 times greater than residential 
sales for the year. The East North Central region of the United 
States was the largest electricity-consuming region in 1962 with about 
one-fifth of total sales. Next 1n importance were the Pacific region, 
including Alaska and Hawaii, and the South and Middle Atlantic 
regions. 

Projections Pros ections for & number of selected mineral fuels and 
related economic trends are shown in table 12. Growth rates shown 
to the year 1975 are based on the year 1960. Actual rates of increase 
for 1960-63 are shown for comparison with the projections. Because 
of the short time period involved the significance of a comparison 
between actual and projected growth rates is limited. It is interesting 
to note, however, that only natural gas and coal differ appreciably in 
the 15-year projections and actual rates of growth for the 3-year 
period. The projection for natural gas assumes a leveling off of ex- 
pansion of gas demand for space heating by 1975. "The projection for 
coal assumes a continuing expansion of demand at utility powerplants 
and some further growth in exports. 
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TABLE 7.— U.S. gross consumption of energy resources by major sources and 
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TABLE 7.—Footnotes 


t Gross energy is that contained in all types of commercial energy at the time it is incorporated in the 
economy, whether the energy is produced domestically or imported. Gross energy comprises inputs of 
primary luels (or their derivatives), and outputs of hydropower and nuclear power converted to theoretical 
energy inputs. Gross energy includes the energy used for the production, processing, and transporation 


of ene roper. 
3 Excludes natural gas liquids. 


3 Petroleum products including still gas, liquefied refinery gas, and natural gas liquids. 

4 Represents outputs of hydropower and nuclear power converted to theoretical energy inputs at the pre- 
vailing rate of pounds of coal per kilowatt-hour at central electric stations. Excludes inputs for power 
generated by nonutility plants, which are included within the other consuming sectors. 

5 Includes bunkers and military transportation. 

6 Years 1947-57 on a 48-State basis; 1959-63 on a 50-State basis (including Alaska and Hawaii), 


Source: Data for selected years 1947-62 are from Bureau of Mines Information Circular 8242, “Summary 
Energy Balances for the United States—Selected Years 1947-62." 


TABLE 8.—Apparent consumption of mineral fuels and related products 


C dit 1962 1963 : re 
ommodity SE om 
1 

Fuels: 
Bituminous coal.............................- million net tons... 387.8 409. 2 +5. 5 
Crude petroleum, runs to stills millions of barrels. . 3, 069. 6 3, 170.7 +3.3 
Natural EE million cubic feet..| 13, 890.1 14, 640. 5 +5. 4 
M ro ri Se million net tons 114. 3 14.2 —.7 

ucts: 
All oils, domestic demands. ...................- million barrels..| 13, 735. 6 3, 854. 5 +3. 2 
COG EE million net tons.. 51.8 55.0 +6. 2 
Petroleum asphalt. e ll ll LL LL Lll. Ll... do.... 20.7 21.3 +2.8 
1 Revised ñgure. 


TABLE 9.—Sales of fuel oil and natural gas in the United States, by major 
consumer groups 


(Fuel ofl—thousand barrels: natural gas—billion cubic feet) 


Gas and | Smelters,| Space Oil 
Rall- electric | mines, | heating | Mii- | com- | Miscel- 
Product and year | roads | Vessels| power- and and tary pany laneous | Total 
plants | manu- | cooking fue 
facturers 
Distillate fuel oil: 
1002... 8 86,803 | 15,836 4, 100 34,951 | 466,830 | 13,041 | 9,055 98,479 | 729,005 
19683 88, 117 15, 148 4,149 36,647 | 465,315 | 13,436 | 10,253 | 115,059 | 748, 124 
Residual fuel oil: 
1888 8 5,501 | 84, 415 88,261 | 156,221 | 125,164 | 35,667 | 45,978 7,226 | 548, 433 
19683 1. 5,342 | 76,502 91,015 | 149,269 | 125,248 | 36,444 | 46,976 7,126 | 538, 522 
AA A 8 4,073 8 ——— 1 113, 944 
346 4, 8573, 285 14, 641 


1 Revised figures. 


TABLE 10.—Consumption of bituminous coal and lignite in the United States, by 
major consumer groups 


(Thousand net tons) 
Other Retail 
Electric Steel ` mining | deliveries} Bunkers, 
Year power | ClassI | Coke and Cement and to other | foreign | Total 


utilities | railroads | plants | rolling milis manu- con- and lake 
milis facturing| sumers | vessels 
industries 


1 Canvass discontinued. 


Source: Data for electric power utilities are from Federal Power Commission; data for class I railroads are 
atin of American Rallroads; and data for bunkers, foreign and lake vessels are from Bureau of 
e Oensus, 
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TABLE 12.—Projections: Mineral fuels and economic trends 


1975 pro- growt 
actual actual 1 jection rate (per- 
cent 
year 
Population thousands. 180, 676 189, 278 1. 6 1 235, 275 1.8 
Labor ere ee do....| 73,126 75,712 1.2 1.7 
Gross national product. . billions of 1954 dollars... š 440 493 3.8 3.4 
Index of industrial production (1957-59 100) 3 108 124 4.6 3.4 
Energy consumption U. S trillion Btu..| 44, 960 49, 816 3. 5 3. 0 
Petroleum consumption (inc. natural gas liq- 

7 A million barrels..| 33,567 3, 855 2. 6 2.1 
Natural gas consumption. . billion cubic feet.] 12, 509 14, 641 5. 4 3.2 
Coal consumption million tons 398 423 2.1 4.1 
Electrical energy consumption 

million kilowatt hours..| 849,006 | 1,007,897 5.7 6.8 


1 Bureau of the Census, Current Population Reports, p. 25, No. 215. 

2 Bureau of Labor Statistics. 

3 Revised figure. 

4 Staff, Bureau of Mines, Mineral Facts and Problems. Bulletin 585, 1960, 1016 pp. 

5 T. Reed Scollon. Trends in Utilization of Energy Resources in the United States. Presented at World 
Power Conference, Melbourne, Australia, October 1962, 25 pp. 

6 Federal Power Commission Forecast, Jan. 30, 1962. 


PHYSICAL STOCKS 


Stock positions of most of the major mineral fuels, shown in table 
13, did not vary appreciably during 1963. Despite the considerable 
advance in domestic production and consumption of bituminous coal, 
coal stocks increased by only a small margin. Stocks of coke de- 
clined for the third year, while petroleum product stocks experienced 
only mild and for the most part upward fluctuations during the year. 
Crude petroleum stocks declined 15 million barrels, while natural gas 
stocks continued to expand as more storage facilities are provided 
near consuming areas to handle the seasonable peak demand: for gas. 


TRANSPORTATION 


Natural gas and manufactured gas move almost entirely by pipe ` 
line, while crude petroleum and refined products utilize at various 
Stages, pipeline, rail, water, and truck transportation. The bulk of 
solid fuels are shipped by rail, although there is & trend toward in- 
creased use of truck and water transportation. 

Total pipeline mileage for crude oil and refined products is shown 
in table 14. At the beginning of 1962, there were 200,543 miles oJ 
crude and product lines of which 35 percent was crude trunklines, 
27 percent product trunklines, and the remaining 38 percent gatherin 
lines. In the 3 years between 1959 and 1962, product pipelines ha 
the most sustained growth increasing by 8,717 miles. Total pipeline 
fill in crude and product lines at the beginning of 1962 was 86,176,000 
barrels, an increase of 3,963,000 barrels from 1959. Pipeline move- 
ments of foreign and domestic crude petroleum to refineries in 1963 
totaled 2,368,259,000 barrels, including intrastate and interstate 
movements. Pipeline movements of refined petroleum products, 
mainly gasoline, kerosine, distillate fuel oil, military jet fuel, and 
natural gas liquids, totaled 1,288,617,000 barrels. Gas pipeline 
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mileage is shown in table 15. In 1962 there were 683,230 miles of 
gas pipelines, of which 97 percent was natural gas, and the remaining 
3 percent manufactured gas, mixed gas, and liquefied petroleum 
gases. About 63 percent of the total gas mileage in 1962 consisted 
of distribution lines, while 29 percent was transmission lines and the 
remaining 8 percent field and gathering lines. 

About three-quarters of bituminous coal and lignite production in 
1963 moved by rail, as shown in table 16. Water and truck movements 
accounted for the remaining one-quarter. Table 17 shows move- 
ments of major mineral fuels by rail. In the first half of 1963, over 
ui paca of the mineral fuels that moved by rail were coal and coke, 
while crude petroleum and refined products made up most of the 
remainder. In water transportation of mineral fuels, crude petroleum 
and refined products predominate. As shown in table 18, the latter 
accounted for about two-thirds of water movements of mineral 
fuels in 1963, while most of the remainder was solid fuels. Freight 


TABLE 13.—Physical stocks of crude mineral fuels at yearend 
(Producers' stocks, unless otherwise indicated) 


Fuel 1959 1980 
Coal and related products: ! 
Bituminous and lignite 2 net tons..| 79,054, 678 | 76,898,317 | 74, 449, 230 


OK... 2... 8 do....| 4,082,436 | 4,738,088 
Petroleum and related products: * 
Carbon b 


n black...... thousand pounds 218, 893 292, 982 
Crude petroleum and petroleum 
products thousand barrels 808, 970 784, 558 
Se el =m 
a gas liquids. . ....... dos 
rr. sss 187,613 194, 774 
Distillate fuel oll do.... 151, 164 188, 455 
Residual fuel oil. do.... 58, 501 44, 870 
Petroleum asphalt do 10, 948 12, 991 
Other refined products do.... 123, 737 12A, 737 
Natural gas 3. billion cubic feet 1, 901 2, 184 


1 Series on anthracite stocks in ground storage has been discontinued. 
2 Stocks at industrial, consumer, and retail yards and on upper Lake docks. 
3 American Gas Association. 
4 Stocks of petroleum and related products are calculated on a new basis in 1962 and 1963 due to product 
feci NOR resulting from separately reported data for petrochemical feedstocks. 
evised figure. 


TABLE 14.—Mileage of petroleum Die un the United States, selected years, 


(Miles) 


Š 
i 


19020. AA ͥ ! EN 44, 470 1 45, 700 90,170 
e 58, 020 1 53, 640 111, 660 
lr EECH 57, 820 1 52, 760 110, 880 
ü EE 65, 180 9, 001 53, 170 127, 361 
re 71, 878 20, 881 60, 560 152, 814 
1068 GH 76, 228 27, 286 68, 040 170, 604 
ANE 78, 594 86, 420 78, 626 188, 540 
lr WEEN 70,317 44, 483 75, 182 189, 082 
e demum eduasdaazensqua Su s eed ui 70, 356 53, 200 70, 988 200, 543 
1 Included in crude lines. 


Source: Bureau of Mines, Crude Oil and Product Pipelines, Triennial. 
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TABLE 15.—Miles of utility gas main, by type of gas and by type of main, 
1945-62 1 


Type of gas and type of main 1945 1950 1955 1958 1950? | 1960? | 1961? | 1962? 


SS | oS | L TITI | SS || TD  —— — . —— — 


Fen and gathering 27,000 | 32,850 | 45,680 | 52,010 | 54,130 | 55,850 730 

aca as 190 | 113,050 | 145, 97 165, 360 | 174, 280 | 183, 660 | 191,840 | 1 
Distribution............-- 201, 480 | 241, 570 „ 354, 130 | 371, 420 | 391, 440 | 410, 390 | 428, 170 
Total... 152.222.224 310, 670 | 387, 470 | 496, 740 | 571,500 | 599,830 | 630,950 | 658, 960 | 683, 230 
Field and gathering. ..... 27,000 | 32,850 | 45,680 | 52,010 | 54,130 | 55,850 | 56,730 | 58, 680 
css s 109, 360 | 142, 490 | 162, 990 | 172, 160 | 181, 770 | 189, 990 | 194, 970 
Distribution 113, 720 | 172, 270 , 600 | 325, 790 | 347,660 | 370, 360 | 390, 400 | 409, 910 
Total... oonceecs 218, 000 | 314, 480 | 448, 770 | 540, 790 | 573,950 | 607, 980 | 637, 120 | 663, 560 
Field and gethering...... 0 0 0 0 0 0 0 0 

! BEEN 3, 410 2, 230 420 50 30 30 
Distribution 53, 190 11, 540 4, 410 1. 780 1. 550 1, 480 1, 480 
Total. —— 72,000 | 55,420 | 11,960 4, 460 1, 810 1, 570 1, 510 1, 500 
41 1 à d and ie pater ins c 0 0 0 0 0 0 0 0 
3 1, 370 2, 990 2, 250 070 1, 860 1,810 1, 380 
Ee 33 17,180 | 10,620 | 28,450 | 20,830 | 19,510 | 17,590 | 16,640 | 15,080 
Total E 18,660 | 11,990 | 31,440 | 23,080 | 21,580 | 19,450 | 18,450 | 16, 460 
eeh ett petroleum gas: 

Aela and RÍO Se 0 0 0 0 0 0 0 0 
fe) a l ie 20 90 70 7 20 10 10 10 
Distribution 1, 990 5, 490 4, 500 3, 100 2, 470 1, 940 1, 870 1, 700 
Total... .. -2 2, 010 5, 580 4, 570 3, 170 2, 490 1, 950 1, 880 1, 710 


1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of end of 
year. 

2 Includes data for Hawaii subsequent to 1950 and for natural gas only for Alaska subsequent to 1960. 

Nore: For earlier years please refer to Historical Statistics of the Gas Industry. 

Source: American Gas Association, Gas Facts 1962. 


TABLE 16.—Methods of shipment of bituminous coal and lignite from mines and 
used at mines in the United States 


Method of shipment from mines 


Y Shi b Shipped b Trucked to Eie S SE 
ear p y p y es production 
20 water and final 
trucked to | trucked to | destination 
rail water 

'Thousand net tons 
17A 300, 763 45, 954 52, 564 12, 747 412, 028 
1900.2. a ¿l ee 303. 865 46, 784 62, 699 12, 164 415, 512 
Ir ¹³¹wm». dae NAT ME 294, 494 45, 400 51,044 12, 039 402, 977 
BEEN 307, 327 48, 107 54, 853 11, 802 422, 149 
4006 V 335, 789 48, 914 60, 901 13, 374 458, 928 

Percentage of total 
e AI LS: 73.0 1 12.8 8.1 100. 0 
1 -- 78.1 11.3 12.7 29 100.0 
1 73. 1 11. 3 12.6 3.0 100. 0 
1002 EE 72.8 11.4 13.0 2.8 100. 0 
EE 73.2 10. 6 13.3 2.9 100. 0 


1 Includes coal used by mine employees, taken by locomotive tenders at tipples used at mines for power 
and heat, transported from mines to point of use by conveyors or trams, m to beehive coke at mines, 
and all other uses at mines, 
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rates for coal, expressed as domestic average revenue per ton, are 
shown in table 19. In 1963 bituminous coal rates declined to the 
lowest level since 1955. This may be attributed to the downward 
pressure on rates caused by interfuel competition in the utility power 
market, and the fact that most coal is transported to powerplants 
by rail. Ocean freight rates continued to fluctuate widely in 1963, 
with a significant increase in the index of dry cargo time charter rates 
and a slight decline in the index of tanker rates. 


TABLE 17.—Rail transportation of mineral fuels and related products in the 
United States, by products! 


(Thousand short tons) 


Change first 

First half First half} half 1963 

Product 1961 1962 1962 1963 3 from first 

half 1962 

(percent) 
Anthracite 2.2 14, 963 15, 157 7, 020 7, 914 +13 
Bituminous........................----.-.l.. ,884 | 312,179 154, 708 160, 223 +4 
CORB... 10.2. EE 14, 328 15, 467 8, 563 8, 501 —1 
Crude petroleum. .................--. 2. LL... 2, 027 1, 756 1, 006 876 —63 
E A 6, 861 6, 187 3,116 2, 691 —14 
Distillate and residual fuel oi... 6, 369 6, 209 3, 229 3, 200 —1 
ee . EEN 2, 810 2, 853 1, 057 1. 133 +7 
Other t; ul. up: 8 15, 482 15, 824 8, 220 8, 453 +3 
lr ee eae 350, 724 375, 632 186, 919 192, 491 +3 


1 Revenue freight originated, excluding forwarder and less than varload shipments, for which categories 
commodity detail is not available. 

2 Second half 1963 not available. 

3 Includes shipments to washeries and breakers. 

t Lubricants, petroleum products, and gases. 


Source: Interstate Commerce Commission, Freight Commodity Statistics, Class I Railroads in United 
States, for years ended Dec. 31, 1961 and 1962; and quarterly reports, 1962 and 1963, 


TABLE 18.—Water transportation of mineral fuels and related products in the 
in the United States, by products ! 


(Thousand short tons) 

Product Change from 

1962 (percent) 

Anthracite... . —26 
Bitumiooug ee +4 
CONG its e: i a y agar VUE Dn —16 
Crude petroleum —— +3 
Soil A eee ees +6 
Distillate fuel oi) ooooocococoo- -2 
Residual fuel oll 4-2 
Asphalt ß AN —6 
e A ß socie s —11 
Hl.. 88 0 
. il uc ee Se 475, 881 +2 


1 Domestic traffic only; traffic with Canal Zone, the Virgin Islands, and military cargoes carried in Defense 
Department vehicles are excluded. 

3 Preliminary figure. 

š Revised figure. 

$ Includes lubricants, jet fuel, naphthene, and briquets. 


Source: Department of the Army, Waterborne Commerce of the United States, Calendar year 1962, pt. 
5, National Summaries. 
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TABLE 19.—Freight costs in domestic and international trade 


Domestic average revenue Foreign dry cargo 
per ton (dollars) (1958 2:100) 
Year Anthracite | Bituminous Time Tanker 
(n.o.s.) coal charter 

EE 3.39 3.45 312 113 
I) ? 3. 52 3. 57 217 118 
Eeer 3. 68 3. 58 100 100 
1059 A deet 3.65 8. 45 

lr BEE 3.70 8.40 118 81 
A A 8 3. 65 3. 40 132 76 
17% 3. 67 3. 32 05 
ß 1 3. 58 13.27 123 71 


16 month's average. Ist and 2d quarter reports, 1963. Yearend report not available. 


Source: Domestic data are from Interstate Commerce Commission, Bureau of Transport Economies 
and Statistics. Freight Commodity Statistics, June 1957 to June 1963 and 1st and 2d quarterly reports, 
1963. Foreign data are from United Nations Monthly Bulletin of Statistics, March 1964. 


LABOR AND PRODUCTIVITY 


Em ployment.—A comparison of data on employment in the mineral- 
fuel industries from three separate sources is shown in table 20. The 
Bureau of Mines publishes two sets of employment figures for bitumi- 
nous coal mines, one based on productivity and another on injury 
analysis. The Bureau data for bituminous coal employment in table 
20 are based on productivity and adjusted for coverage. Bureau 
employment data for anthracite represents full coverage for both 
productivity and injury analysis. The Bureau of Labor Statistics 
(BLS), U.S. Department of Labor, publishes a set of employment data 
for the mineral-fuel industries based on payroll information. The 
Bureau of Employment Security (BES), U.S. Department of Labor, 
publishes a comparable series based on reports to State agencies under 
unemployment security laws. Generally the three employment series 
move in the same direction, although on occasion they have differed 
by a considerable margin. The Bureau of Labor Statistics series was 
revised in 1963, including the data shown for earlier years. This 
series is further broken down in table 21 to show mineral fuels em- 

loyment by major fuels within the mining and manufacturing sectors. 
hese series were also revised in 1963 including the data shown for 
earlier years. 

Productivity—Prompted by increased mechanization and auto- 
mation, the productivity of labor in the mineral-fuel industries was 
further increased during 1963 while absolute levels of employment 
continued to decline. The Bureau of Labor Statistics series on labor 
productivity in several manufacturing and mining industries is 
shown in table 22. Productivity is expressed as indexes in the table 
in three ways: production per employee, per production worker, and 
per production worker man-hour. Indexes of productivity are shown 
for bituminous coal and lignite production, but not for crude oil and 
natural gas production due to difficulty in defining the labor force 
involved in the latter producing industries. However, for petroleum 
an index of labor output at petroleum refineries is shown. Table 22 
shows that output per man-hour in petroleum refining in 1962 was 
37 percent higher than the 1957-59 average, while bituminous coal 
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productivity per man-hour was 22 percent greater than the 1957—59 
average. Bureau of Labor Statistics data on average hours and gross 
earnings in mineral-fuel and related industries are shown in table 23. 
In 1963, bourly earnings increased in all of the sectors of mining and 
manufacturing shown in the table. 

Labor-Turnover Rates.—Labor-turnover rates in the mineral-fuel 
and related industries are shown in table 24. In 1963 turnover rates 
did not fluctuate greatly from 1962 except in coal mining. During 
the year the coal mining accession rate about equaled the separation 


TABLE 20.—Comparison of data on total employment in the mineral-fuel in- 
dustries 


(Thousands) 


Petroleum Bituminous coal Anthracite 


BLS BES 


BLS BES Mines BL8 
data data data 12 


1 BLS series revised. 
3 BLS figure is determined by subtracting bituminous employees from total coal employment. 


Source: BLS data from Bureau of Labor Statistics, Employment and Earnings, monthly issues; BES 
data from Bureau of Employment Security, Employment and Wages, monthly issues. 


TABLE 21.—Total employment in the mineral-fuel industries 
(Thousands) 


Manufacturing 


Crude Crude Total 3 Other 


Year and month petroleum | petroleum | petroleum | Petro- petro- 
Other land naturaljand natural|refining end leum  |leum and 
coal gas gas (except | related refining coal 
products | contract | industries products 
services)! 
1 542.6 | 193.0 22.1 827. 5 192. 5 223. 8 190. 4 33.3 
1959. ...............- 527.7 | 178.5 19. 7 829. 5 185, 4 215. 5 181. 4 84.1 
1900..... .........-- 495.3 | 168.5 17.6 309. 2 178.2 211.9 177. 2 34.7 
C 464.4 | 147.1 14.2 303. 1 171.3 201.9 168. 4 33. 6 
rei tege 450.9 | 139.8 1L 9 299.2 167. 4 195. 0 160.5 84.5 
1963: 
January 437.2 136.6 11. 5 289.1 163. 4 184.8 152.1 42.7 
February. 435.1 135. 8 11.5 287.8 163. 1 185. 6 153. 7 81.9 
arch. 429.8 | 130.5 11. 2 283. 1 162, 3 185. 7 154.3 31.4 
April 432.5 131.9 10. 9 289. 7 162. 9 187.0 153. 6 33.4 
N 436.5 | 130.5 11.0 295. 0 163. 0 188.9 153.4 85. 5 
June 439.1 | 128.0 10. 8 300. 3 166. 3 190. 4 152.0 36. 5 
July... ue 428.1 | 114.5 11.4 302. 2 167. 5 191. 1 152. 4 86.7 
August. 433.0 124. 5 10. 6 291.9 166. 5 193. 1 153. 0 37.8 
September.......| 429.6 | 123.8 10. 7 295. 0 103. 3 191.0 154. 6 36. 4 
tober 425.5 | 125.0 11.0 289. 5 161. 6 188. 8 155. 8 35. 8 
November.......| 427.6 | 124.8 11.3 291. 6 161. 2 186. 8 154.4 84. 4 
December 125, 8 11.3 205. 0 161. 6 184. 6 153.9 82.5 
Average, 1963... 127.6 11.1 293. 4 163. 6 188. 1 153. 6 34. 5 


1 Not included in total because data are also included with crude petroleum and natural gas production. 
3 Standard Industrial Classification Industry 295, paving and roofing materials included in total. 


Source: Bureau of Labor Statistics, npo ent and Earnings Statistics, Bulletin No. 1812-1, 1963, 
and monthly reports, September 1963 to M 1964. 
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rate, in contrast to 1962 when separations exceeded accessions. 
There was also a decline in the layoff rate in coal mining in 1963. 
The change in coal mining turnover during 1963 may be attributed to 
the continuing increase in bituminous coal production and consump- 
tion. 


TABLE 22.—Index of labor output ! 


(1957-59 — 100) 
Petroleum refining Bituminous coal and lignite mining 
Year 
Production | Production Production | Production 
Employee worker worker Employee worker worker 
man-hour man-hour 
1953-57 (average)...... 
8 ..-. 


` 


1 Revised series. 
3 Preliminary. 


Š Lech Indexes of Output per Man-hour for Selected Industries, 1939 and 1947-62, Bureau of Labor 
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TABLE 24.—Labor turnover rates, mineral-fuel and related industries 
(Per thousand employees) 


Rates, year, and month All manu- g Petroleum Coal 
facturing refining mining 


e ER 41 17 

1963: 
AMT MEO ER MN UR ENS 36 a 

ebruary...........--......... T2 
ere Nis EECH 35 2 
May. See 40 21 
DUNNO EE 15 
1/»ö%⁊⁴ ͤ;- K auaa ei 43 21 
O PA AA 29 
September ............................ 48 23 
hr EE 39 18 
November 29 17 
December 14 
Average, 1963 39 21 
——— eee e e — —À —À 
Total separation rate: 

1962 average. ee 41 28 

1963: 
— 2 2 

brunn 222 
Alt  . . . . . . . . . .  . ... Rer 35 25 
e 36 28 
D EE 36 22 
Bur TEE 34 18 
VV 47 18 
SE AA 8 
September 49 19 
, ß 41 14 
Noeem ber... mo 88 15 
December 37 20 
Average, 19633 . lll lll. 39 21 
Layoff rate: 

1962 average. 20 6 8 19 

1963: 
ir ĩðLç A 22 8 4 14 
Funn . .. ........ ... . 16 9 3 13 
¿E A 2 A IE 17 7 2 16 
Apr EE 16 5 3 18 
Ay A ³·Ü¹]˙¹5Ü. 15 5 3 14 
JUNG sooo et ee AS E 14 3 1 10 
dt 20 4 2 16 
E REA y ĩK 8 19 6 2 7 
September 18 8 6 8 
h ²·˙ AA 19 8 5 5 
November......-...-..........-------- 21 3 7 
December 3 14 
Average, 1963 18 3 12 


1 Standard Industrial Classification Industry 295, paving and roofing materials included in total. 


Source: Bureau of Labor Statistics. Employment and Earnings, Bull. 1312-1, 1963, and monthly issues 
September 1963 to March 1964. 


PRICES AND COSTS 


Value.—The index of average unit mine value for all segments of 
the mineral-fuel groups, shown in table 25, declined slightly, about 
1 percent in 1963. The index attempts to show changes in the return 
to producers of crude minerals at the point of production. Value 
added in transportation and fabrication of the crude minerals are 
excluded. The index of implicit unit value, shown in table 26, is 
designed to represent the real price change of mineral commodities 
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as implied by dividing the index of physical volume into an index 
of value. The index, which is & measure of relative rather than 
absolute prices, was completely revised in 1963 including data shown 
for earlier years. 

Prices.—The wholesale price index for fuels and related products 
and power showed no major change for the sixth consecutive year. 
As shown in table 27, a slight 0.4-percent decline in the fuels grou 
index resulted from small decreases in the crude petroleum and 
refined petroleum product indexes. Anthracite and gas fuels indexes 
actually increased, but their relatively smaller weight did not affect 
the movement of the total group index. 

The comparative prices of individual fuels are shown in table 28. 
In general, there was overall price stability in 1963 although some 
individual price movements were mixed. Retail prices of bituminous 
coal increased while the cost of coal at merchant coke ovens declined. 
The prices of anthracite grades chestnut, pea, and buckwheat No. 1 
were higher than 1962. Petroleum products showed slight price 
decreases across the board. The price of natural gas at the well 
remained fairly stable, with a 1.9-percent increase in 1963. 

The cost of electricity by region and principal rate classes is shown 
in table 29. The national average of costs was virtually unchanged in 
1962, including rates in the two classes. The U.S. residential rate per 
kilowatt-hour was 71 percent higher than the average of the combined 
commercial and industrial rate in 1963. The rate difference during the 
year was greater between regions than between classes of services. The 
industrial rate varies from a low of 0.7 cent per kilowatt-hour in the 
TVA area (East South Central) to 2.1 cents per kilowatt-hour in 
New England. The spread in the residential rate was not as large, 
with the highest rate in New England of 3.1 cents per kilowatt-hour, 
being slightly more than twice the lowest rate of 1.5 cents per kilowatt- 
hour in East South Central. 

Costs.—The index of major input expenses, shown in table 30, 
covers bituminous coal and crude petroleum and natural gas. An 
anthracite series has been discontinued because productivity indexes 
for this fuel are no longer available. The index indicates only changes 
in operating costs. It does not reflect actual costs of producing these 
fuels because capital costs are omitted. In 1963 the bituminous coal 
index continued to decline while crude petroleum and natural gas 
held firm. The decline of the bituminous coal index has occurred 
during a period of increasing wages. However the wage increase was 
more than offset by productivity advances, thus reducing unit labor 
costs. This situation does not prevail in petroleum and natural gas. 
5 wage rates have risen less than rates in bituminous coal, 
unit labor costs have increased because productivity advances have 
lagged behind wage increases. 

Relative Labor Cost.—The indexes of relative labor costs shown in 
table 31 adjust average earnings by productivity to indicate move- 
ments in real labor costs per dollar of product obtained, value of 
pome per man-period, and labor costs per unit of output. For 

ituminous coal, the index of labor costs per unit and the index of 
labor costs per dollar declined steadily from 1957 to 1963, while 
there was a general increase in the index of petroleum for the period, 
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The index of value of product per man-period has shown steady gains 
over the same period for both items. The indexes further illustrate 
the productivity gains realized in the bituminous coal industry. 

Machinery Prices.—Table 32 shows wholesale price indexes of 
selected machinery and equipment items important to the minerals 
industry. With the exception of oilfield machinery and tools, which 
declined slightly in 1963, all other items increased slightly or showed 
no change. The average increases in 1963 were slightly higher than 
the 1962 increases. 

Fuel Costs, Electricity Generation.—The cost of fuel in steam- 
electrical power generation by region is shown in table 33. Regional 
costs of various fuels used to produce electric energy are in many 
cases quite competitive, particularly where fuel conversion facilities 


TABLE 25.—Index of average unit mine value of minerals produced in the 
United States, by group and subgroup! 


(1957-59 = 100) 


Year All minerals | Metals total | Nonmetals 
total Crude oil 
Total Coal and natural 
gas 
TOS SEN 93 90 94 92 93 92 
1955...---------------- 94 101 95 92 92 92 
19050... en 97 110 98 95 98 93 
155 102 101 99 102 103 102 
1958...---------------- 99 97 99 100 100 100 
.. 98 102 101 98 97 98 
1900..........---.-.-.- 98 105 02 96 95 98 
14. 98 103 102 97 93 99 
1962_......... 8 98 3 102 3 102 3 97 3 91 3 100 
1068- ore sees 98 106 102 96 90 99 


1 CHE of index, see “Review of Minerals Industries" chapter in Minerals Yearbook, V. 1, 1959, 
PI Revised figure. 


TABLE 26.—Index of implicit unit value of minerals produced in the United 
States, by group and selected subgroup ! 


(1957-59 = 100) 
Fuels 
Year All minerals Metals total | Nonmetals 
Total Coal Crude oil and total 
natural gas 
19989; 67. 3 67. 8 84. 3 62. 4 63. 5 74. 7 
1948 —— .  . 82.2 86.3 100.4 83.1 68.8 79.7 
119. 81.4 84.2 98.7 80. 5 69. 6 82.4 
o scs 81.8 83.6 98.8 79.8 73.4 82.7 
108] PASA 85. 2 85.4 101. 4 81.3 85.1 87.2 
US ARA 85. 6 85.5 101.1 81.6 86. 6 87.0 
1953_......-.. 8 90.5 90.2 101.2 87.5 91.2 92.5 
1954— 92. 0 91. 3 92. 9 91.1 92.3 94. 7 
b. ------------ 94.5 92. 5 99. 3 91.1 103. 9 96. 4 
19058... 8 96. 5 92. 9 97.7 92.1 113.5 100.3 
1;öß; 100. 9 101.2 103. 3 101. 1 102. 5 98. 6 
1958 99. 6 100. 0 99.2 100. 2 95. 5 99. 5 
198000 ĩĩõĩ 8 99. 5 98. 6 96. 8 98. 7 101. 5 101. 9 
1960....--------------- 100. 9 99.3 94.9 100. 0 106. 8 100. 7 
LN BEE 101.1 100. 5 93.0 101.3 102.8 100. 4 
1009... ous ose tee 101.7 101.2 91.0 102. 9 103.8 100. 0 
1963................... 101. 7 100. 9 91. 0 102. 9 107. 2 100. 1 


1 The entire index has been revised from 1947 to present. 
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TABLE 27.—Average monthly wholesale price indexes for selected fuels 
(1957-59 =100 unless otherwise specified) 


Wholesale |Fuels and Petro- 
price index,| related Anthra- Gas! |Electric| Crude | leum 
Year and month allcom- |products,| Coal cite | Coke fuels | power! tro- | products, 
modities and eum | refined 
power 
1958......----------- 100. 5 98. 7 99.7 99.4 98.4 | 101.7 | 100.4 | 101.2 97.0 
LW ees 100.6 98.7 99.4 | 101.0 | 103.2| 110.9 | 10.8 97. 8 96. 5 
1960_....._...... er 100. 7 99.6 98.8 99.9 103.6 116.6 101.9 97.2 97.6 
1 s 100. 3 100. 7 97.7 95. 7 103. 6 118. 6 102. 4 97.5 99. 3 
Y AA 100. 6 100. 2 96. 8 94.2 | 103.6 | 119,2 | 102.8 97.7 98. 2 
1963. 100. 3 99. 8 96. 9 96.0 | 103.6 | 1228| 102.0 97.3 97.2 
January 100. 5 100. 4 98. 3 98. 7 103. 6 120. 8 102. 5 97. 7 98.2 
February. ...... 100. 2 100. 3 98. 4 98.7 | 103.6 | 127.8 | 102.5 97.3 97.1 
March 99. 9 100. 8 98. 1 98.9 | 103.6 | 127.8 | 102.4 97.3 98. 2 
April.. 99. 7 100. 3 95.0 89. 9 103. 6 124.1 102. 4 97.3 98. 2 
F 100. 0 100. 4 94.2 89. 9 103. 6 120.1 102. 2 97.3 99.1 
June 100. 3 100. 9 94. 9 91.5 | 103.6 | 120.3 1022 97. 3 99. 9 
July... A 100. 6 100. 4 95.8 92.5 | 103.6 | 121.2] 102.0 97.3 98. 7 
August......... 100. 4 98. 9 96.2 93. 9 103. 6 120. 9 101.9 97.3 96.1 
September 100. 3 99. 0 97.2 97.3 | 103.6 | 121.7 101.8 97.3 95. 9 
October 100. 5 98. 8 97. 7 97. 3 103. 6 122.0 101.4 97.2 95. 6 
November 100. 7 97. 9 98. 3 101. 6 103.6 | 122.3 | 101.3 97.2 93. 8 
December...... 100. 3 99. 3 98. 3 101.6 103. 6 124.8 | 101.3 97.2 96. 1 


1 Gas and electricity beginning January 1958; January 1958 = 100. 


Source: Bureau of Labor Statistics. Monthly Labor Review, V. 87, No. 3, March 1964, p. 372. 1962 
Statistical Supplement, pp. 76-77. 


TABLE 28.—Comparative fuel prices 


Bituminous coal: 
Average prices: 
Average retail price 1............ cl ccc c Llc cL LLL... dollars per net ton.. 17.30 17.46 
Cost of coal at merchant coke ovens do.. 89.71 9.40 
Anthracite, average sales realization per net ton at preparation plants, excluding 
dredge coal: 
rr ß d 32 dollars 11. 49 12.24 
Du. RCNH E TET OP MM NNI s do.... 9. 63 10. 15 
Buck e Dn GE do.... 8. 39 9. 06 
Petroleum and petroleum products: 
Crude petroleum, average price per barrel at well ooo... do.... 2. 90 2. 89 
Gasoline, average dealers’ net price (excluding taxes) of gasoline in 55 U.S. cities? 
cents per gallon... 15. 45 15. 22 
Residual fuel oi]: 
No. 6 fuel, average of high and low prices in Philadelphia 2 
dollars per barrel (refinery) - - 3. 07 3. 05 
Bunker C, average price for all Gulf ports 1 do.... 2.15 2.12 
Distillate fuel oil: 
No. 2 distillate, average of high and low prices at Philadelphia 
cents per gallon (refinery)..| 10. 13 9. 80 
N No. 2 distillate, average price for all Gulf porte? do. 8.61 8.76 
atural gas: 
Average U.S. value at well „ cents per thousand cubic feet... 15.5 15.8 
Average U.S. value at point of consumption do.... 51.4 51.2 


1 Bureau of Labor Statistics published and unpublished data. 
3 cd Oil Price Handbook. 


exist at powerplants. Here a slight shift in price can make a signifi- 
cant difference in the amount and type of fuel consumed. The 
differential in regional prices points to the significance of transporta- 
tion costs, and the effect of ps contracts in determining the 
final cost of the delivered mineral fuel. While 1963 data are not 
available, the 1962 data show stable prices for coal and oil, with a 
slight increase in the price of gas over the 1961 level. 
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TABLE 29.—Cost of electrical energy per kilowatt-hour 
(Cents) 


New England............... 
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New England............... 2.5 8.2 2.1 | 2.5 3.1 2.1 | 2.5 3.1 2.1 
Middle Atlantic............ 2.0 2.9 17| 20| 22.9 1.7 | 2.0 2.9 1.6 
East North Central.........| 1.7 2.7 1.4 | 1.7 2.6 1.4| 1.7 2.6 1.4 
West North Central........ 2.2 2.8 1.8| 2.2 2.8 1.5| 2.2 2.7 1.8 
South Atlantic 1.8 2.4 1.5} 1.8 2.3 1.51.7 2. 3 1.4 
East South Central .8 1.5 .7 .9 1.5 .7 .9 1.5 .7 
West South Central........ 1.8 2.7 1.4] 1.8 2.7 1.5 1.8 2.6 1.4 
Mountain. ................. 1.5 2.3 1.2] 1.5 2.4 12 | 1.6 2.3 1.2 
F.. 1.4 1. 8 1.1 1.4 1.9 1.1 | 1.4 1.9 1.1 

Total United States . 1.7 2.4 1.3 1.7 2.4 1.41 1.7 2. 4 1.4 


Includes rural. 

3 Rural included In all 3 classes. 

3 Revised figure. 

4 Includes Alaska and Hawaii for 1960, 1961, and 1962. 


Source: Edison Electric Institute, Statistical Year Book of the Electric Utility Industry, 1956 to 1961. 


TABLE 30.—Index of major input expenses for bituminous coal and crude 
petroleum and natural gas mining ! 


(1957-69 = 100) 


Bituminous | Crude petro- Bituminous | Crude petro- 
Year coal leum and Year coal leum and 
natural gas natural gas 

1054 881959 101 
1 888«öÜ—ü Se 95 87 || 1980 96 100 
188 eee 99 91 19061. 91 100 
17777 103 1000... Lee 8 88 

EE 98 103 196335 87 99 


1 Index constructed by author, using weights derived from the 1958 Census of Mineral Industries, and 
uang 1 U.8. Department of Labor, Bureau of Labor Statistics, wholesale price index, annual and 
monthly releases. 
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TABLE 31.—Indexes of relative labor cost, mineral fuel mining 
(1957-59 = 100) 


Index of labor costs per Index of value of product Index of labor costs per 
unit of output ! per man-period 3 dollar of product š 


Bituminous | Petroleum | Bituminous | Petroleum | Bituminous | Petroleum 


111 81 72 90 111 90 
86 77 90 103 92 

96 85 79 94 103 92 
100 89 89 96 101 96 
104 95 96 105 101 92 
98 105 99 95 104 
98 101 105 100 100 104 
94 100 108 108 98 103 
86 100 114 108 92 108 
82 98 118 4114 89 102 
79 98 120 119 88 101 


1 Bituminous index based upon net tons per man per day (see “Coal” chapter, this volume) and index 
of average earnings derived from Bureau of Labor Statistics data on hourly earnings; petroleum index based 
on barrels per year (see “Petroleum” section, this volume) and Bureau of Employment Security data on 
total wages in petroleum production. 

3 Bituminous index b on net tons per man per day and mine values of production; petroleum index 
based on average employment and total value of production. 

s Bituminous index based on index of value per man per day and index of average earnings; petroleum 
index based on total value of production and total wages. 

4 Revised figure. 


TABLE 32.—Wholesale price indexes—selected machinery and equipment items 
(1957-59 = 100) 


Oilfield Mining Power eranes, Construction] Specialized 
Year machinery | machinery draglines, machinery | construction 
and tools and equip- | shovels, etc. | and equip- | machinery 
ment ment 
1954-58 (average) 93. 0 86.8 90. 2 89.6 90.9 
C/ A Ol OST eck 100.2 104.9 102. 9 103. 6 103.7 
le 100.3 106. 4 105.1 105.8 106. 9 
( u S. 2: 101.8 107.8 105.4 107.5 107.8 
19002- REO 103.2 108. 4 106. 1 107.8 107.4 
LGE 102.6 109.1 108.8 109.6 108.1 
Portable air | Scrapers and | Contractor's Mixers, tors 
compressors ers air tools pavers, other than 
handheld  |spreaders, 
1954-58 (average) 88.7 90.2 85.8 90. 5 88.6 
oM "P 104. 6 104.0 108. 2 104. 4 103.9 
d 105. 4 104.7 108.2 106.7 106.4 
!! AE 114.1 104.4 113.5 108.4 108.0 
1962. ..... ———— À—— — iina 113.7 105.3 113. 5 110.3 108. 5 
10603 RARA See Sees 115.1 108. 5 113. 5 112.1 110.8 


Source: Bureau of Labor Statistics, 1962 Statistical Supp!ement, Monthly Labor Review, p. 79. 
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TABLE 33.—Cost of fuel in steam-electrical power generation! 


(Cents per million Btu) 
Coal | Oil | Gas | Coal | Oil | Gas | Coal | Oil | Gas 
Region 
1957 1958 1959 

New England........................... 41.0 | 46.9 | 40.7 40.1 | 40.7 | 37.8 37.7 | 35.8 | 34.5 
Middle Atlantic 31.9 | 45.9 | 32.1 32.3 | 38.5 | 32.0 30.8 qe 5| 33.0 
East North Central. 25.8 | 68.2 | 23.1 25.8 | 68.5 | 24.6 25.6 .2 | 224.5 
West North Central. ................... 28.2 | 47.6 | 22.2 28.1 | 51.3 | 22.0 27.5 | 46.7 | 22.4 
South Atlantic.......................... 29.0 | 46.2 | 25.8 28.6 | 39.7 | 27.6 27.2 | 35.5 | 29.7 
East South Central..................... 19.4 | 46.1 | 21.6 19.4 | 37.6 | 21.6 19.1 | 47.1 23.4 
West South Central.................... 14.9 | 41.7 | 12.9 15.6 | 41.8 | 12.9 15.8 | 43.2 15.0 
Mountain... 22.0 | 25.1 | 22.2 21.9 | 25.2 | 22.2 21.3 | 24.3 25.7 
TEE, 886 41.5 | 26.6 |........ 42.0 | 26.5 |........ 34.8 | 32.0 

Average, United States 27.5 | 44.4 | 19.5 27.4 | 39.6 | 19.5 26.5 | 35.2 | 22.3 

1960 1961 1962 

New England 36.5 | 36.0 | 35.6 36.2 | 37.7 | 36.3 35.5 | 36.1 | 35.1 
Middle Atlantic.......................- 30.0 | 35.1 | 35.7 29.9 | 36.2 | 37.7 29.0 | 34.2 | 37.2 
East North Central..................... 25.3 | 65.5 225. 3 25.0 | 64.7 | 26,4 24.9 | 70.5 | 25.7 
West North Central.................... 27.0 | 43.4 | 23.0 20.2 | 47.4 | 22.8 26.6 | 49.7 | 23.8 
South Atlanticqg—aywõp l 26.3 | 35.6 31. 8 25.8 | 35.2 | 32.5 25.6 | 34.61 32.3 
East South Central..................... 19.6 | 50.3 | 24.8 19.7 | 50.9 | 25.4 19.3 | 48.9 | 25.4 
West South Central...................- 82.3 | 45.1 | 16.7 |........ 43.8 | 19.0 |........ 42.2| 19.5 
Mountain.............................- 20.2 | 25.0 | 27.8 19.6 | 25.6 | 28.5 22.7|25.1| 29.0 
Fei... 8 32.3 | 38. 444 82.6 | 35.2 |........ 33.6| 348 

Average, United States 26.0 | 34.5 | 23.8 25.8 | 35.5 | 25.1 25.6 | 34.5 | 26.4 


1 Steam-Electric Plant Factors 1956 throug 1961, National Coal Association. 
3 Excludes blast-furnace gas, which would lower cost slightly. 


Source: National Coal Association. Steam-Electric Plant Factors, 1957 through 1962. 


INCOME AND INVESTMENT 


National Income Originated.—National income for selected indus- 
tries, as shown in table 34, includes wages and salaries paid and 
profits generated in these industries. The tendency of national in- 
come generated in mineral fuels mining to grow at a slower rate than 
the rest of the economy continued in 1963, although increases of 6.3 
percent for anthracite and 2.3 percent for bituminous coal reversed 
a long downward trend. The slight decline of 1.7 percent in crude 
SE and natural gas offset the moderate gains of anthracite 
and bituminous mining, resulting in almost no change for total mineral 
fuel mining in 1963. Manufacturing of products of petroleum, how- 
ever, moved from a 1.9 percent increase m 1962 to & substantial 14.8 
percent increase in 1963, while the average income in all industries 
increased 5.0 percent during the year. 

Investment.—Current data on total fuel investments are not 
available. Book values of domestic investments contained in the 
statistical summary of balance-sheet data from corporate income 
tax returns are available after a 2-year delay. An indication of 
current rates of investment in the mineral-fuel industries, both 
domestic and foreign, are given in tables 35, 36, 37, and 38. Mining 
expenditures on new plant and equipment decreased 3.7 percent in 
1963, while in the manufacturing sector investment in petroleum 
and coal products increased by 1.4 percent. Combined expendi- 
tures for new plant and equipment as well as for the purchase of 
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new corporate securities were considerably higher for the manufac- 
turing sector than for the mining sector of mineral industry in 1963. 
The book value of direct private investment of U.S. companies in 
foreign petroleum increased from $12.7 million at the end of 1962 
to $13.7 million in 1963. Most of the 8-percent increase resulted 
from accelerated rates of investment in Canada and Europe. Canada 
showed an increase of 10 percent while increases in Europe were 
close to 20 percent. The added investment in Europe was related 
especially to the expansion of petroleum refinery capacity in Germany 
and Italy. Petroleum investments alone accounted for 34 percent 
of the $40,645 million invested abroad in 1963. Total value of 
direct investments in U.S. companies by foreigners rose above $7.9 
billion in 1963. Investments in petroleum in 1962 were $1,419 
million and $1,513 million in 1963. The primary source of this 
$94 million increase was a result of undistributed profits of U.S. 
subsidiaries and from the rising market values of securities held. 


TABLE 34.—National income by industrial origin in selected industries 


1962 ! Change 1963 Change 

Industry (millions) | from 1961 || (millions) | from 1962 

(percent) (percent) 
AN industries. J... l... l... S. REEF EN Ol. a 618 +5. H 
Metal mining 802 —2.9 
Anthracite mining ll e lll... 79 +6. 3 
Bituminous and Ze soft coal mining 1,013 +2.3 
Crude petroleum and natural gas 2, 692 —1.7 
Nonmetallio mining and querria; 7. 854 TE 6 
Manufacturing... c eere eee ne 130, 845 i 5.0 
Products of petroleum and coal 8, 996 š +148 
e $ T KK T Imi P y K .w&IIçIçIIŠ<ÇÉIŠ€ÉII⁄€II£QÓéI éçIé<IIII@I€IIIIK€<€£I/çIIÉƏI£GÜ)ÇI£IÇITIIIIzIZ£KHŠH,IZÉ<—ƏII€ÉII€IIçIÉIl <IK£ŠII⁄IIIÉII<IZŠI£Q<X€IƏÇÇ$ƏGOH2I£III=IIIIIITTI u u u au ua, 

1 Revised figures. 


iene ots y5. Department of Commerce, Office of Business Economics, Survey of Current Business, July 
I @ 7. 


TABLE 35.—Expenditures on new plant and equipment by firms in mining and 
selected minera] manufacturing industries 


(Billion dollars) 


Stone, clay, and glass products..._....---..-..-.-------------.--.----- 


Chemical and allied products 
Petroleum and coal products -r 2. 92 
Total manufacturing ühhh 4 coo 15. 69 
1 Including fuels. 


Source: U.8. Department of Commerce, Office of Business Economics, Survey of Current Business» 
March 1963, p. 7; March 1904, p. 13. 
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TABLE 36.—Direct private investment of U.S. companies in foreign petroleum 
industries, 1963 


(Million dollars; net inflows to the United States( —)) 


Petroleum 
Country Book 
value 
begin- 
g 
of year 
Gens 3,133 | 12, 133 
Latin American Republics: 

mer? Central America, 
d West Indies 1,912 
n G 867 

south America: 

Ml. ol... l. 1,064 
Colombia: visca ec uu cia 455 
Venezuela 2, 816 
Toten.... 8, 424 

Dependencies in Western Hem- 
isphere. .-...---------2-------- —2A 1, 050 
Europe. EH 86 8, 930 
P Viol. OMNCM S. 5 1,271 
Middle East 9 1, 200 
Far East. 8 1,300 
CCC 8 1, 271 
International enterprises 7 1, 647 
Grand total................ 37, 226 


Source: Office of Business Economies, U.S. Department of Commerce, Survey of Current Business, 
August 1964. 


TABLE 37.—Value of foreign direct investments in the United States 
(Millions of dollars) 


1958 1959 1900 1961 1962 1963 


6,115 | 6641 6,010 7,392 7,612 7,944 
1,099 | 1,184] 1,288] 1325| 1,419 1, 513 


4 8 of Business Economics, U.S. Department of Commerce, Survey of Current Business, 
ugus 


TABLE 38.—Estimated gross proceeds of new corporate securities offered for 
cash in the United States in 19631 


'Total corporate Manufacturing Mining: 


Type of security 
Value Percent Value Percent Value Percent 
(millions) (millions) (millions) 
Bonds... .. . eroe oc 10, 872 89 3, 225 91 08 
Preferred stock 342 3| 17 100 12 
Common stock 82 


1 Substantially all new issues of securities offered for cash sale in the United States in amounts over $100,000 
and with terms to maturity of more than 1 year are covered in these data. 

3 Including fuels. 

3 Less than $% million. 


Source: U.S. Securities and Exchange Commission, Statistical Bulletin, V. 23, No. 6, June 1964, p. 11. 
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RESEARCH AND DEVELOPMENT 


Research and development are significant factors in economic 
growth and national security. New and improved products and 
processes result from technological advances that in turn are based 
on the accumulation and application of scientific and engineering 
knowledge. Money spent on research and development is frequently 
a minor part of total expenditures of an industry. Nevertheless 
such expenditures are significant in terms of future growth and 
development of the industry. 'The National Science Foundation 
collects information on research and development expenditures, and 
on the types of personnel employed in these activities. 

Expenditures for research and development activities in selected 
industries are shown in table 39. About one-tenth of the funds 
expended in 1961 were in the chemicals and allied products sector which 
includes the rapidly expanding petrochemicals industry. Petroleum 
refining and extraction expenditures for research and development 
were also significant in 1961, being about 3 percent of the total. 
Expenditures in the petroleum sector are largely financed at the com- 
pany level, with less than 1 percent of the total in 1961 coming from 
Federal funds. A higher proportion of the funds expended in petro- 
leum refining and petroleum and natural gas extraction are devoted 
to basic and applied research than is the case for the average of all 
industries where the major emphasis is on development. "Table 40 
shows that the mineral-fuel industries also have a high proportion 
of sclentists and engineers relative to the number of technicians 
employed. 'The ratio of technicians to scientists and engineers 
employed is most favorable in petroleum refining and processing, 
followed by the petroleum natural gas and coal producing industries. 


TABLE 39.—Research and development activity 


Funds expended (million dollars) Percentage he Sie of 


1 Other sources $68 million in 1960, and $79 million in 1961 included with company data. 
Source: National Science Foundation, Research and Development in Industry, 1961, NSF 64-9. 
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TABLE 40.—Scientists and engineers, technicians, and ratio of technicians to 
scientists and engineers, in selected industries, January 1962 


Number engaged in all areas Number primarily engaged in 
research and development 


Average num- R&D tech- 


Scientists| Tech- ber of tech- Scientists Tech- | nicians per 100 


and en- nicians per 100 | anden- | nicians [R&D scientists 
gineers scientists and | gineers and engineers 
engineers 
All industries 851, 600 68.7 | 303,800 | 151,000 49.7 
Chemicals and allied products.” 95,500 45.5 , 700 17, 500 44.2 
Petroleum reflning............ 20, 44. 7 3, 900 2, 400 61.0 
Crude petroleum and natural 
EEN 16, 400 43.4 1,400 200 13.0 
Coal mining.................. 3, 100 39. 4 200 200 103. 2 


Source: U.S. Department of Labor, Bureau of Labor Statistics, Employment of Scientific and Technical 
Personnel in Industry in 1962. 


GOVERNMENT ACTIVITIES 


In addition to preparing and issuing a number of periodical re- 
ports and publications on mineral fuels during 1963, the Bureau of 
Mines carried out established programs relating to the conservation 
and development of mineral fuels and related resources and products. 
In the bituminous coal and anthracite sectors, technical-economic 
research was carried out on mining methods and practices, with the 
objectives of achieving increased operational efficiency, greater re- 
covery of coal in place, and safer working conditions for the miners. 
Reports were prepared during the year on the production and utiliza- 
tion of bituminous coal, anthracite, and related products. In the 
petroleum, natural gas, and oil shale sectors of Bureau activity, tech- 
nical-economic research was carried out relating to exploration and de- 
velopment, production by primary methods, and refining and proc- 
essing. Studies were carried out on the characteristics of reservoir 
oils in selected areas, on the oil and gas resources of selected States 
and on the characteristics of crude oils based on samples from oil- 
fields. The Bureau's program of resource investigations also pro- 
vided technical and economic information on mineral fuel resources 
designed to assist in the orderly development and the maintenance 
of adequate supplies of these resources, as well as providing guidance 
in planning national and technical-economic research programs. 


WORLD REVIEW 


U.S. Trade.—There were no significant shifts in U.S. foreign trade 
in mineral fuels in 1963. Exports of bituminous coal again increased 
during the year, while net imports of crude petroleum and refined 
petroleum products were stablized under the oil imports control pro- 
gram. Value of mineral fuel exports by region and type is shown in 
tables 41 and 42. In 1963 bituminous coal exports reached the 
highest level since 1957. The destination of coal exports is mainly 
to Western Europe despite the continuation of import restrictions 
imposed by several countries there. Coal and coke exports to Canada 
and Japan also remained high in 1963. Although controls are im- 
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posed on imports of crude petroleum and refined products into the 
United States, the country remains one of the world's largest im- 
porters of petroleum. Value of crude petroleum imports in 1963 was 
slightly above the 1962 level, while the value of refined product 
imports was up 8 percent. About three-quarters of the refined prod- 
ucts imported was residual fuel oil, the bulk of which came from 
Caribbean sources, mainly Venezuela. Venezuela was also the largest 
source of imported crude petroleum in 1963, accounting for 42 percent 
of total shipments into the United States. Canada accounted for 
about one-quarter of crude imported, while the Middle East coun- 
tries—including Saudi Arabia, Kuwait, Iran, and the Neutral Zone— 
accounted for another quarter of the total. Asia, principally Sumatra, 
contributed about 5 percent in 1963, while new producing areas in 
North Africa, mainly Libya, accounted for about 1 percent of U.S. 
crude imports. While U.S. natural gas exports have not been sig- 
nificant, imports are steadily increasing. Originating mainly in Can- 
ada, overland imports of gas remain a very small portion of the total 
U.S. consumption. 

On the import side in 1963, crude petroleum and refined products 
exclusive of chemicals accounted for about 90 percent of the total 
value of mineral fuel imports. On the export side, the value of 
expanding shipments of coal and coke continued to rise. While small 
in quantity, shipments of high value specialty petroleum products 
cause petroleum to be first in value of mineral fuels exported. Exports 
of chemical materials including petrochemicals are also increasing at 
a rapid rate. 

World Production.—In addition to being a major importer, the 
United States is also the world’s largest producer of crude petroleum. 
As shown in table 43, the United States accounted for 30 percent 
of the total world crude petroleum output in 1963 and consumed 
about 35 percent of the world supply. While data are not available 
on world marketed production and consumption of natural gas, 
the United States is by far the world’s largest commercial producer 
and consumer. The United States also produces and consumes about 
15 percent of the world production of bituminous coal. In anthracite, 
the United States produced 9 percent of world output in 1963 and 
accounted for 7 percent of world demand. Trends of mineral fuel 
production in the major regions of the world are shown in table 44. 
Since 1959 the world level of coal output has been increasing at a 
minimum rate, with most of the small increase in the United States 
and Asia. With the increasing dependence of Western Europe on 
outside sources of petroleum to meet that continent’s energy re- 
quirements, Europe's production of coal has declined. In contrast, 
the world production of petroleum and natural gas in 1963 was 46 
percent higher than in 1958. Much of the increase in output of 
petroleum and gas has been outside the United States, mainly in the 
Middle East producing countries (included under Asia in table 44) 
and Caribbean area in Latin America. The production index also 
shows a large rise in petroleum and gas production in Europe and 
in coal in Asia. However, these increases are from a relatively low 
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base. Nevertheless in consumption of energy fuels and electric 
power, Western Europe had one of the world's highest growth rates 
in 1963. Table 45 shows the average production of electricity and 


TABLE.41.—Regional distribution of U.S. imports and exports of selected mineral 
fuels and related products, 1963 


(Thousand dollars) 
SITO North South Australia 
No. Group America | America | Europe Asia and 
Oceant 
321 | Coal, coke, etc.: 
—— 188 8% 18, aal 61,009 | 77 a ae 111 
e SQ. S » , 
331 | Petroleum, crude, etc.: 
FF 270, 652 | 534, 087 1,487 | 20, 319 |.......... 18, 562 
e .. .....-- 13 1,662 c eerte QUE 
332 | Petroleum products: 
e A 368,719 320, 818 5,095 12, 367 |.......... 534 
Exports , 544 148, 507 750 20, 238 29, 684 
341 Gss natural, manufactured: 
DOCS EE 17,105 25 530 61 112 20 
Exports. 102, 568 589 498 97 |: 4 
oe selected mineral 
uels: 
F 747,490 | 855, 494 7,828 | 252,784 1 19, 006 
5 304,909 | 58,051 | 415,130 | 202,841 | 2,315 30, 098 


Exports 
521 | Mineral tar and crude chemicals 
from coal, petroleum, na 


gas: ! 
VF Kei 21 28 us 65 
EN 2 L 
Imports...... s Ses s 764,088 | 854,084 17,195 | 253, 196 9 19, 006 
Exports. 813, 157 60, 482 | 445, 086 214, 144 21, 303 31, 177 


1 Excludes $11.5 million of exports, shown in the “Security Restricted” category for which country of 
destination is not shown. 


Source: U.S. Department of Commerce, Bureau of the Census, Annuel 1963 FT 120 and FT 420. 


TABLE 42.—Value of imports and exports, mineral fuels and products! 
(Thousand dollars) 


Imports for consumption Exports of domestic 
merchandise 


Group 


321 | Coal, coke, eto 
331 | Petroleum, crude, ete 
332 | Petroleum products 
341 | Gas, natural and manufactured... 


Total: mineral fuels, lubri- 

: arn, and rela prod- 
ur. Ce RN E 

621 | Tar, crude petroleum chemicals... 


! Grouping of commodities based upon Standard International Trade Classification of United Nations. 
Basic data for 1961 compiled by Division of Economic directly i Bureau of Mines, from U.8. Commerce 
reports FT-110 and FT-410. 1962 and 1963 data taken from FT-120 and FT-420. 
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mineral fuels in selected OECD countries between 1954 and 1963, 
compared with production in the United States. 

World Trade Prices.—Mineral fuels and products prices in world 
trade are shown in table 46. Changes in 1963 were slight with little 
fluctuation in crude petroleum and refined products prices. There 
was some upward price change in coal prices in Europe, while the 
coal price index declined for the United States. 


TABLE 43.—World production; U.S. production and consumption, selected 
mineral fuels 


Ed A — >=» IE ee ——— 
D 


Crude petroleum........thousand barrels.. 


pe 8,882, 218 | 2, 676, 189 
Natural gas. ........... million cubic feet... (2) 13, 876, 622 13, 890, 129 (3) 
Bituminous and lignite 

thousand short tons. 2,611,415 422, 149 987, 774 15 
Anthracite 0 198, 100 16, 894 14, 300 7 


Crude petroleum. thousand barrels._| 9,535,434 | 2,752,724 33 
Na — million cubic feet... (2) 14, 746, 633 (3) 
Bituminous and lignite 
thousand short tons. ] 2, 724, 032 458, 928 15 
Anthracite do. 202, 000 18, 267 7 
1 Revised figures. 
3 Data not available. 


TABLE 44.—Index of world production: Coal, crude petroleum, and natural] gas 
(1958 = 100) 


Crude petroleum and natural gas 


Free North 
world |America! 


97 100 
97 100 
96 96 
98 5 101 
100 109 


1 Canada and United States. 
ee Albania, Bulgaria, Czechoslovakia, Eastern Germany, Hungary, Poland, Rumanis, and the 


s Central end South America, and the Caribbean Islands. 

4 Afghanistan, Brunei, Burma, Ceylon, Tatwan, Hong Kong, India, Indonesia, Iran, Japan, Republic of 
Korea, Malaysia (ercluding Sabah), Pakistan, Philippines, Thailand, and the Republic of Vietnam. 

: Rey sed 


Bouroe: U.N. Monthly Bulletin of Statistics, May 1964, Special Table A. 
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TABLE 45.—Monthly average of production of electricity and mineral fuels in 
selected OECD countries 


United| Ger- 


King- 
dom 


Nether-| Bel- 


many, | France | Italy | Spain} lands | gium 
West 


Austria 


Euro- 
United| pean 

Product States | mem- 
rs 

OECD 
Electric power (billion 
kw.-hr.) 
1954.2... 8 45.4 27.4 
Negi geet 51.9 29.8 
1956. 56. 9 32. 5 
77777 ͤ 8 59. 6 34.4 
e 60.3 36.7 
1959999 66.2 39. 0 
19600 —•üb!ÜÄ 70. 0 43. 5 
kr EE 73.1 46.6 
1986 ss. pO 5252 78. 6 50.7 
1963_____.___ ` 84.0 54.7 
Hard coal (million 
metric tons) 

1958 !üõ 31. 69 40. 60 

10565 2 2 8 37. 40 40. 70 

19898 — ö—¹UĩA6 39. 89 41. 10 

19875575 eee 38. 94 41. 20 

958 31.75 40. 50 
1050-2 l. sQ 32. 19 38. 60 
19000... 2 8 32.39 | 37.50 
19 31.21 | 36.90 
1962222 33. 03 37. 10 
1083. u: — 85. 58 36. 70 

Crude petroleum (mil- 
lion metric tons) 
19544 26. 09 . 63 
195522 27. 98 76 
1956................ 29. 48 . 85 
1057... su. si: 29. 49 .97 
1958 27. 57 1. 01 
10500... n 28. 99 1. 09 
19600 29. 00 1. 19 
19611. 129. 53 1. 26 
1962______._.. oa! 30. 14 1. 33 
19603... 2a 31. 00 1. 44 
Natural gas (billion 
cubic meters) 
1954 — — 20. 63 .33 
19055... 8 22.19 . Al 
1990... 8 23. 79 . 49 
FOBT cn nem 25. 20 . 56 
1958_____________ 8 26. 03 . 62 
e . . ke 27. 08 . 85 
1960 lolo 30. 03 1.07 
191111 30. 91 1.24 
1982_.-------------- 32. 04 1.37 
1003 ` (2) 1.45 
Coking coal (million 
metric tons) 

S o nne 4.5 6. 65 
1955 ............--- 5.7 7. 42 
1956...............- 5.6 | 18.06 
1967 E 5.7| 18.36 
19898ͤĩÜĩ 8 4. 0 7. 98 
1958999... 4.1 7. 54 
1960_...-.---------- 4.3 7. 99 
1914; tua. 3.9 7. 85 
1 3. 9 7. 56 
1900... ens 4.1 7. 48 

Lignite (million metric 
tons) 
AA A 8.37 
e AAA 88 8. 64 
190585. EE PE 9. 09 
7 DE 9.33 
1958... 2 coca 9.09 
1050 AAA, EE 9.07 
1960. 9.24 
111! 8 9. 45 
e AAA AA 9. 92 
19003. AAN AAA 10. 39 


SES ES 
00 00 & cO 00 toD Y N — 


pd ka juas 


"===... 


S888 8888888 


tud Qué gua 
P9 HO O 90 O = 
it — tƏ O — = 00 02 Cn OO 


Kei bé kt 


5883888888 8888888888 


go go 92 go go G9 gg 


t 
Penh be boah be pd pd Fe ke 
e . a © > «© * @ 


IA EE En gr = gr DO Eé 
MIR cO tƏ cO Cx tO cO O; 


99 ph ph gp e 


888888888 


8888888888 


88882 


S S 


Nr 
A O x O Go e 


8888888888 


0. 9 0.8 0. 9 
1.0 .9 .9 
1.2 1.0 1.0 
1.2 1.1 1.1 
1.3 1.1 1.0 
1.4 1.2 11 
1.5 1.3 1.2 
1.7 1.4 1.2 
1.8 1.5 1.4 
2.0 1.7 1.5 
1. 03 1.01 2. 44 
1. 03 . 99 2. 50 
1. 07 . 99 2. 46 
1.16 . 95 2. 42 
1.20 . 99 2. 26 
1.14 1.00 1. 90 
1.15 1.04 1.87 
1.15 1.05 1. 79 
1. 04 . 96 1.77 
1. 08 . 96 1. 78 
Seress 8 
SA .09 tocas ts 
Beek .09 |._` `. 
estes 43 
SE .14 |___ `` ` ` 
SE .15 |-_ 
Seet . 
E SIT AA 
Dees 18 |-------- 
SE 19-1... 
. 10 . 28 . 51 
.12 .93 . 55 
. Lä . 95 . 61 
. 16 . 95 . 60 
17 . 34 . 58 
. 20 . 34 . 60 
. 21 . 38 . 63 
. 22 . 38 . 60 
. 23 1.36 . 60 
(2) . 36 . 60 
a (einen cece 
EE AAA 
. 16 re AAA 
e 
Pro E 8 
A C oss es Rest 
„oo 
"E yo A |: 222 
vel. AA anc u 
«al. agen A 


$us bet Eet Eet =e 
° . e e e . 


1 Revised figure. 
3 Not available. 
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TABLE 46.— World-trade price indexes 
(1957-89100) 


Mineral 1957 1958 1959 1960 1961 1962 1963 
Crude petroleum: 
gek bonu et L aa 101.2 | 104.0 94.9 92. 2 89. 4 89. 4 89. 4 
Saudi Arabia —nꝛ l.. 101.7 103.1 95.2 92. 3 89.2 89.2 89.2 
United Kingdom......................... 112.8 98. 2 89.1 84.4 | 180.2 | 179.2 78.3 
United States: 
West-Texas Sour..................... 101.4 101.4 97.2 96. 9 101.6 | 101.1 101.1 
Refugio-Lieht ...... 104.0 99. 6 96. 6 96. 6 96. 6 96. 6 96. 6 
Saudi Arabian ................ LL. 109. 9 99.3 90. 7 85.4 | 181.3 | 180.1 79.0 
Venezuelan. 12. 103. 8 102. 0 94. 3 92. 2 91.3 | 191.0 90. 7 
Venezuela: 
Export price f.o.b. Puerta La Cruz.. 102.1 | 102.5 95. 5 94.1 94.1 94.1 94.1 
Export price f.o.b. Amuay........... 102.5 | 102.9 94. 5 92.8 92. 8 92. 8 92.8 
Petroleum products: 
United Kingdom. 110.7 94.0 95. 4 98.3 | 110.5 | 115.4 115.0 
U.S. distillate No. 22222... 107.4 95.1 97.4 91.7 98. 5 95.1 95.1 
ë Ue gasoline.. ........... 2... c ll... 105. 2 97. 5 97.5 99.4 | 109.0 | 106.2 103. 3 
oal: 
San. ec RII 99.0; 100.5 | 100.5 | 100.5 99. 0 99. 7 106. 5 
German 96.8 | 101.6] 101.6 104.9 104.9 106.2 108.2 
United Kingdom. --.------------------ 122. 3 98. 4 79. 4 72.2 71.4 n. a. n. a 
United States 103.0 | 100.1 96. 8 95. 6 93. 6 91.7 88. 1 


1 Revised figure. 
Source: United Nations Monthly Bulletin of Statistics, August 1963, table 51. 
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INTRODUCTION 


IS CHAPTER of the Minerals Yearbook contains inj 
experience and related employment information for the coal- 
mining, coking, oil and gas, peat, and native asphalt industries in 

the United States for 1963. No attempt has been made to combine 
these data and present injury-frequency rates reflecting the mineral- 
fuel industries because the hazards of the separate industries are not 
comparable. 'Tabulations showing the trend of injuries and employ- 
ment for all mineral industries are presented in Volume III of the 


Minerals Yearbook. 
COAL 


Injury experience of the coal-mining industry was improved 
slightly in 1963, as measured by the 2-percent decline in the injury- 
frequency rate. Although the total number of fatal and nonfatal 
injuries increased 1 percent, the greater proportional increase of 3 
percent in man-hours worked &ccounted for the improved frequency 
rate. Employment and injury data for 1963 are based on final data 
for anthracite mines and preliminary data for bituminous coal and 
lignite mines. 

A drop of five in the number of deaths reported made 1963 the 
third consecutive year to show a decrease in fatalities. Two major 
disasters (a single accident resulting in the death of five men or more) 
occurred in 1963. Both disasters were caused by gas explosions; 
one killed 22 men in a West Virginia mine on April 25 and the other 
took 9 lives in a Utah mine on December 16. The number of nonfatal 
injuries was .146 above the 1962 total. Continuing the long-term 
downward trend in employment, the average number of men em- 


3 Chief, Branch of Accident Analysis, 
43 
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ployed declined 2 percent in 1963. However, these men worked 11 
more days and averaged 7.85 hours a day. | 

Bituminous Coal Mines.— Preliminary data for bituminous coal 
and lignite mines in 1963 indicated that the number of injuries (fatal 
and nonfatal) was virtually unchanged from 1962. However, an 
&ccompanying 3-percent increase in man-hours resulted in an improved 
frequency rate of occurrence per million man-hours, 3 percent lower 
than in 1962. 

The 1963 fatality rate of 1.07 was 7 percent lower than the 1962 
rate of 1.15 and the nonfatal rate of 41.60 was 3 percent under the 
1962 rate of 42.86. Fatal injuries decreased 4 percent in 1963. Of 
the 252 fatalities reported, 218 occurred underground, 12 at surface 
operations, 19 at strip mines, and 3 at auger mines. Four leading 
causes accounted for 90 percent (227) of the overall death total. 
Falls of roof, face, or rib killed 123 men (49 percent); haulage accidents 
took 44 lives (17 percent); explosions caused the death of 31 men 
(12 percent); and machinery accounted for 29 fatalities (12 percent). 
The remaining fatalities resulted from a variety of causes such as 
electricity, explosives, and mine fires. The Bureau of Mines esti- 
mated that 9,795 nonfatal lost-time injuries occurred in 1963, 12 
more than in 1962. The average number of men working decreased 
2 percent in 1963; days active increased by 11 to & total of 207 days. 

Anthracite Mines.—The injury-frequency rate (fatal and nonfatal) 
increased 10 percent in 1963 at Pennsylvania anthracite mines. 
Fatalities occurred at a frequency rate of 1.52 per million man-hours 
of exposure, an increase of 21 percent over the 1962 rate of 1.26. 
Nonfatal injuries occurred at a rate of 61.53, an increase of 10 percent, 
compared with the 1962 rate of 57.40. 


TABLE 1.—Employment and injury 158 at coal mines in the United States, 


Average | Average | Man-da Man-hours| Number of injuries | Injury rate 


Industry and year men active work worked | | ^»? ÀJAZ per million 
working | mine | (thousand) | (thousand) man-hours 
daily 3 days? Fatal | Nonfatal 
Bituminous coal mines: 
1000 — oe Seca. Je 180, 303 187 33, 738 266, 660 246 10, 440 40. 07 
1960 —— 2 70, 190 32, 417 257, 075 290 10, 501 41. 08 
. 151, 776 194 20, 453 232, 871 275 9, 902 43. 70 
1009. e ases oos Eee dise 147, 276 196 28, 863 228, 267 263 9, 783 44.01 
1933 8 143, 207 29, 763 235, 470 252 9, 795 42.67 
Anthracite mines 
19599. I 173 4, 036 29, 371 47 1, 723 60. 26 
1800 8 19, 051 176 3,360 24, 452 35 1,401 58.73 
1961______._.. Ae 15, 792 196 3, 098 22, 424 19 1, 295 58. 60 
1962________ 8 14,010 204 2, 853 20, 680 26 1, 161 57. 40 
963_.._.... vs 13, 498 216 2, 912 21, 048 32 1, 295 63. 06 
Total coal mines: 
1959------------------ 203, 597 186 37, 773 296, 031 293 12, 163 42. 08 
A 189, 679 189 35, 778 281, 528 325 11, 902 43. 43 
! 8 167, 568 194 551 255, 296 294 11, 197 45.01 
19022... 8 161, 286 197 31, 716 248, 946 289 10, 944 45. 12 
19833 ĩð 0 157, 208 675 256, 518 284 11, 090 44. 34 


Man- days and man-hours of employment have been rounded to the nearest thousand and will not neces- 
sarily add to the published total. 

3 Average number of men at work each day mine was active. Because absenteeism and labor turnover 
were considered, tnis number is lower than number of men available for work, as measured by a count of 
names on payroll. 

: prey Ae in TER operating time of each mine is weighted by average number of workers in mines. 

udes lignite. 

5 Bituminous data for 1963 are preliminary. 


EMPLOYMENT AND INJURIES IN THE FUEL INDUSTRIES 45 


Of the 32 deaths reported, 27 were at underground mines, 3 at 
stripping operations, 1 at & culm bank mine, and 1 at & preparation 
plant. Dredge operations had no fatalities. Falls of roof, face, or 
rib killed 13 men, 5 more than in 1962. Explosions claimed five lives; 
haulage, four; explosives, three; machinery, two; and all other causes, 
five. Nonfatal injuries totaled 1,295 in 1963, and records show that 
845 occurred underground, 178 at strip mines, 174 at preparation 
plants, 30 at culm banks, 3 at dredges, and 65 at surface operations. 

Employment continued to decline, decreasing 4 percent. Employ- 
ees worked 2 percent more man-hours in 1963 and averaged 1,559 
hours each, 83 more than last year. The average workday was 7.23 
hours in 1963, essentially the same as in 1962. Anthracite mines 
were active an average of 216 days during the year, 12 more than in 
1962. 


COKE 


The overall injury-frequency rate of the coking industry in 1963 
was 15 percent better than in 1962. Fatalities decreased 36 percent 
and nonfatal disabilities 15 percent; the corresponding rates of occur- 
rence dropped 34 and 14 percent, respectively. Total man-hours of 
work decreased 2 percent in 1963, and the medial operating time was 
7 days fewer. Employees averaged 2,818 hours during the year and 
worked an 8-hour shift. 

Slot Ovens.—Injuries (fatal and nonfatal) at slot ovens in 1963 
dropped 20 percent in number and 18 percent in frequency of occur- 
rence per million man-hours of exposure. Employment remained 
comparatively stable in 1963, but employees worked 2 percent fewer 
man-hours and 7 fewer days than in 1962. Slot-oven workers worked 


TABLE 2.—Employment and injury experience at coke ovens in the United 
States, 1959-63 ! 


Average | Average | Man-da Man-hours | Number of injuries Injury 
men 


Industry and year active worke worked rate per 
(thou- (thou- million 
sand). sand). Fatal | Nonfatal | man-hours 

Slot ovens 

1959__............... `. 5,354 42, 782 3 183 4.35 

19800 —•¶——!᷑ 5, 673 46, 353 3 177 3. 97 

! 8 4, 707 37, 661 3 167 4. 51 

1962222 4, 623 36, 969 9 237 6. 65 

1 -ciin 4, 524 86, 192 7 190 5. 44 

Beehive ovens 

1 8 113 844 |.......... 39 46. 20 

1000... cecus 95 712 |. 52 ede 46 64. 57 

. 8⁴ 645 |.......... 26 40. 33 

1962......------------ 68 533 2 15 31. 89 

q AAA 73 O67 lutitas 40. 57 

All ovens 

1959.................. 5, 467 43, 626 3 222 5.16 

1900 5, 768 46, 066 3 223 4. 91 

lr 88 4, 791 38, 306 3 193 5.12 

1962......------------ 4,691 37, 502 11 252 7.01 

ö 4, 596 36, 759 7 213 5. 98 


1 All data are final. 

3 Average number of men at work each day oven was active. Because absenteeism and labor turnover are 
taken into consideration, this number is lower than the number of men available for work, as measured by a 
count of names on payroll. . . 

3 Ave in which operating time of each plant is weighted by average number of workers in the plant. 

4 Man-days and man-hours of employment have been rounded to the nearest thousand and will not 
necessarily add to published totals. 
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an average 8-hour shift in 1963 and produced 1.573 tons of coke per 
man-hour. There was no work stoppage in 1963. 

Beehive Ovens.—No fatalities occurred at beehive ovens in 1903. 
Nonfatal injuries increased 53 percent in number and 27 percent in 
frequency of occurrence over (Dos of 1962. The steady decline in 
employees of the last 5 years continued, but man-hours increased 6 
percent. Employees averaged 1,634 hours while working & 7.8-hour 


Shift 
OIL AND GAS 


Injury experience for the oil and gas industry in 1963 indicated a 
2-percent improvement in the frequency rate of injuries (fatal and 
nonfatal) per million man-hours of exposure. This improvement was 
the result of a 3-percent decrease in injuries and a 1-percent decrease 
in man-hours. The number of permanent partial disabilities de- 
creased 25 percent, and the number of temporary total disabilities 
decreased 1 percent. 

Disabling injuries in 1963 comprised 93 fatal, 8 permanent total, 
347 permanent partial, and 8,770 temporary total disabilities. The 
average severity of all injuries in 1963 was 110 days, a 6-percent im- 

rovement over 1962. For permanent partial and temporary total 

isabilities the average time loss was 45 days, 4 days higher than in 
1962. The severity rate for all injuries was 1,040 days per million 
man-hours, compared with 1,124 in 1962. 

The five segments of the industry that improved their injury ex- 
perience were drilling, pipeline gas, marketing, research and engineer- 
ing, and miscellaneous. The severity rates of injuries improved in 8 
of the 12 departments in 1963, while the following 4 suffered increased 
rates: production, natural gasoline, pipeline gas, and marine trans- 

ortation (ocean and coastwise). Heduced rates occurred in both 
requency and severity in the drilling, marketing, research and engi- 
neering, and miscellaneous departments. 


TABLE 3.—Employment and injury experience of the oil industry (all activities) 
and the natural gas industry 1 Kr activities) in the United 
tates, ° 


52528 


1 Fatal and permanent total injuries combined for 1959 through 1962. Permanent total injuries are 
cluded in the honfatal injury total for 1963. 


d 


PEAT 


Injury experience in the peat extracting and processing industry 
ean greatly in 1963. The 11 nonfatal injuries reported by the 
industry occurred at a rate of 11.49 per million man-hours of ex- 
posure, decreases of 42 percent in number and 41 percent in the rate of 
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occurrence from comparable data for 1962. Active operations were 
reported in 24 States, 1 more than in 1962. The number of active 
operations increased from 120 in 1962 to 124 in 1963. 

Of the 11 nonfatal injuries sustained, 1 was a permanent partial 
injury resulting from the use of a handtool. A total of 488 days 
was lost during the year owing to disabling work injuries, or 67 
percent more than in 1962 when 293 days were lost. "The five in- 
juries that occurred in the extraction of peat resulted in a frequency 
rate of 13.13, while the (eer segment of the industry sustained 
six injuries at a rate of 10.41. Slips or falls of persons, handling 
materials, handtools, haulage, and machinery accidents caused two 
injuries each, while miscellaneous causes accounted for one. 

A total of 674 employees worked 1,420 hours each during the year, 
accumulating 0.96 million man-hours. When compared with data 
for 1962, decreases of 1 percent in the number of men employed and 
2 percent in man-hours were noted. Peat operations were active 163 
days during 1963, 6 days fewer than in 1962. The average workday 
of 8.4 hours in 1962 increased slightly to 8.7 hours in 1963. 


TABLE 4.—Employment and injury experience of the peat industry in the United 
States, 1959-63 


A Man-hours Number of rate 
verage 5 injuries Injury 


Tear men wor .. ĩ — pr 
working | (thousand) man-hours 
daily Fatal Nonfatal 
ipsc AN A E E EERS 467 738 1 14 20. 33 
1 NI ens 576 808 |..........-- 27.72 
jo BEE 765 1,038 |..........-. 17 16. 88 
ru WEE EES 683 . 19 19. 46 
1003 EE 674 887 11 11. 40 


NATIVE ASPHALT 


The 1963 safety record for the native asphalt industry was con- 
siderably less favorable than the 1962 record. Two fatalities occurred 
at a frequency rate of 2.29 per million man- hours of exposure, whereas 
there were no deaths in 1962. One of the fatalities in 1963 resulted 
from a machinery accident in an open-pit mine, and the other was 
from a haulage accident in a processing plant. The 1963 nonfatal 
injury total of 35 was more than double the 1962 total of 13, and the 
rate of occurrence increased from 16.25 per million man-hours of 
exposure in 1962 to 40.11 in 1963. Of the nonfatal injuries reported 
for 1963, 15 occurred underground, 2 at surface operations, and 9 each 
at open-pit mines and processing plants. Machinery accidents were 
the leading cause of nonfatal disability and accounted for seven 
injuries. The next ranking causes were six injuries from falling 
objects, five each from handling materials and falls of persons, four 
from haulage, three each from handtools and roof and rib falls, and 
one each from a fire and a miscellaneous cause. The average work 
force increased 16 percent in 1963, and employees worked 9 percent 
more man-hours than in 1962. A decrease of 19 was noted in the 
number of days active. 
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TABLE 5.—Employment and injury experience at bituminous limestone, 
bituminous sandstone, and gilsonite mines and mills in the United States, 


1960-63 ! 

Average Average | Man-days | Man-hours| Number of injuries Injury 

Year men active worked worked rate per 

working days (thousand) | (thousand) million 
daily Fatal Nonfatal | man-hours 
190 445 204 117 948 1 38 41. 16 
1901.2 2225 883 98 792 1 30 39. 17 
19862 358 279 100 800 |............ 13 16. 25 
1963—— 417 260 108 873 2 85 42.41 


Triar to 1960, these data were published with the nonmetal industry in Volume I of the Minerals 


Yearbook. 
CONCLUSION 


The overall injury-frequency rate decreased in 1963 for all fuel 
industries except native asphalt. Annual average employment 
dropped in each of the mineral-fuel industries except native asphalt, 
for which there was a slight increase over that of 1962. Man-hours 
of worktime increased in the coal and native asphalt industries, but 
dropped in other industries. Active mine or plant days are requested 
from the coal, coke, and native asphalt industries only; days active 
for these industries increased for coal but decreased for coke and 
native asphalt. 


Coal and Related Products 


Coal—Bituminous and Lignite 
By W. H. Young’ and R. L. Anderson ? 
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GENERAL SUMMARY 


RODUCTION of bituminous coal and lignite increased sub- 
Pistantialy in 1963 compared with 1962 dens The major items 

of production, consumption, exports, and productivity increased. 
However, certain key items declined. For the fourth year there 
was no upward trend in mechanization; the percentage of total 
tonnage mechanically loaded remained the same as in the 3 previous 
years and the percentage of total tonnage mechanically cleaned was 
smaller than in the previous year. Furthermore, the percentage of 
total production mined by stripping and by augers increased. ost 
significant was the continued decline in average value and employment. 

Production.—The output of bituminous coal and lignite in the 
United States in 1963—459 million tons—was 9 percent greater than 
the 422 million tons produced in 1962. Production was greater in 
1963, largely because of expanded consumption by the electric utilities 
and an increase in exports. 

The major seasonal fluctuation in production, as in the past, resulted 
from the miners’ vacation period of 12 days in midsummer. According 
to the Bureau of Labor Statistics, U.S. Department of Labor, time lost 


1 Chief, Section of Solid Fuels, Division of Statistics. 
3 Mining engineer, Division of Bituminous Coal. 
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because of strikes totaled 234,000 man-days in 1963, compared with 
191,000 man-days in 1962. 

Trend of Employment.—Employment decreased 2 percent compared 
with 1962. 

Index to Capacity.—As it is impossible for all mines to operate every 
working day in the year, an estimate of 280 days for calculating 
potential capacity was suggested some years ago by the coal committee 
of the American Institute of Mining, Metallurgical and Petroleum 
Engineers. The average output per day worked in 1963 was 2.2 
million tons, which, if applied to 280 days, gives an annual potential 
output of 627 million tons, compared with the actual production of 
459 million tons. This figure is not a measure of practical productive 
capadiy of the industry because railroad coal car availabilities and 
other factors bearing on the ability of the industry to produce are not 
reflected in this ig y na 

Mechanization.—Coal output that was loaded mechanically at 
underground mines in the United States—86 percent—was the same 
as in 3 previous years. 

Mechanical Cleaning.—Approximately 63 percent of the bituminous 
coal and lignite mined in the United States in 1963 was mechanically 
cleaned. The growth of mechanical cleaning closely paralleled that of 
mechanical mining, partly because more refuse was loaded with the 
coal. Moreover, the bituminous coal and lignite industry has 
attempted to meet the consumer demand for cleaner coal. A large 
part of the remaining 37 percent was handpicked and screened into 
various sizes at tipples where no mechanical cleaning facilities existed. 

Consumption.—Consumption of bituminous coal and lignite in the 
United States increased 6 percent, principally in electric utilities. 
The remaining principal types of consumers used slightly more coal 
than in the previous year. 

Trends of Fuel Efficiency.—For the second time in many years, the 
fuel efficiency of electric-power utilities failed to make a new record; 
instead, it remained at 0.86 pounds per kilowatt-hour, the same as in 
1961 and 1962. 

Competition with Oil and Gas.—Although consumption of energy 
has increased steadily since 1920, the proportion supplied by bitumi- 
nous coal and lignite has decreased consistently 8s a result of serious 
competition from oil and gas. Of total energy consumed in 1963, 
bituminous coal and lignite furnished 21 percent; anthracite, 1 per- 
cent; oil, 41 percent; gas, 33 rot ; and waterpower, 4 percent. 

Electric utilities consumed 9.3 percent more bituminous coal, 9 
percent more gas, and 4.1 percent more fuel oil in 1963. 

Stocks.—The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards was the same at the 
penning and end of the year—70 million tons. However, days 
supply of coal declined from 59 to 54 days. Stocks on the upper lake 
docks increased 58,755 tons from January 1 to December 31, 1963. 

Exports.—Exports totaled 47 million tons, increasing 23 percent 
over those of 1962; 33 million tons was shipped overseas and 14 million 
tons was shipped to Canada. 
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SCOPE OF REPORT 


These data include all coal produced in the United States except 
Pennsylvania anthracite, Texas lignite, and bituminous coal and 
lignite from mines that produced less than 1,000 tons per year. 

Throughout the chapter all tonnage figures show net tons of market- 
able coal and exclude washery and other refuse. Tons“ refers to 
net or short tons of 2,000 pounds. 

Statistics for 1963 are final and are based upon detailed annual 
Pp of production and mine operation furnished by producers. 

but & small percentage of the output was covered by the reports 
submitted. For production not directly reported (chiefly that of 
small mines), accurate data were obtained from the records of the 
various State mine departments (which have statutory authority to 
require such reports) or in a few instances, from railroad carloadings. 
Thus, complete coverage of all mines producing 1,000 tons a year or 
more is reported. Inclusion of many small mines that produce less 
than 1,000 tons per year was not attempted. 


TABLE 1.—Salient statistics of the bituminous coal and lignite industry in the 
United States 


Change 
Item 1962 1963 from 1962 
(percent) 
Production ß net tons. 422,149,325 | 458, 928, 175 +8. 7 
Consumption do....| 387,774,000 | 409, 225, 000 +5.5 
Stocks at end of year: 
ustrial consumers and retail yards do....| 69,691,000 70, 083, 000 +.6 
Stocks on upper lake dock do.... 2, 886, 910 2, 945, 665 +2.0 
Imports and exports: ! 
tel e A ß A do.... 172, 224 —25.9 
S aoa ß M C A do....| 38,413,424 47, 078, 435 +22, 6 
Price indicators, average per net ton: 
Cost of coking coal at merchant coke ovens. .................. $9. 69 $9. 35 —3. 5 
Retail price 3.... n ß ad En $17. 30 $17.46 +.9 
Railroad freight charge 2 $3. 32 4 $3. 39 4-2.1 
Value Lob, mines $4. 48 $4. 39 —2.0 
Equipment sold 
Mobile 1 machmes EE ee 113 89 —21.2 
Continuous machlnes.....l.ozasescoescase Peer res RA 149 137 —8.1 
JJ y eg 15 36 +140.0 
clonal mol, WEE 186 196 +8. 4 
Conveyors: 
Gathering end haulage— 171 199 +16. 4 
Room or transfer 2 e 58 81 +-39. 7 
Method of mining: 
Hand loaded underground net tons. 40,345,901 43, 015, 565 +6. 6 
Mechanically loaded und CCC o. ..| 240, 920, 467 , 240, 835 +7.6 
Percentage of total underground production mechanically 
/ EE 85.7 85.8 +.1 
Mined by stripping........... .. . A . 8 net tons. 130,300,224 | 144, 140, 677 855 6 
d at auger mines —ꝛꝛ l !. O... 10, 582, 733 12, 531, 098 18.4 
y AAA A See 1, 632, 509 | 289, 405 1 
hine odo mms 7, 740 , 940 2. 6 
A number of days worked . 199 205 +3.0 
Average number of men working daily 5.........................- 143, 822 141, —1.5 
Production per man per day SE RN st Me ai Oty SE 14. 72 15. 83 47.5 
Fuel efficiency indicator: Pounds of coal per kilowatt-hour at 
c power plant eege . 86 .86 |... .. us 


1 Bureaq of the Census. 
3 Bureau of Labor Statistics, U.S. Department of Labor. 
3 Interstate Commerce Commission. 
, * Represents first 3 months only. 
5 Accident Analysis Branch, Bureau of Mines. 
Federal Power Commission. 
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From 1955 to 1963, the annual production form did not request 
information on employment. These figures for men working daily, 
days worked, man-days worked, and tons per man per day were ob- 
tained from the Accident Analysis Branch of the Bureau of Mines. 

Statistical procedures are also detailed in the following sections: 
Production by months and weeks, number and size of mines, me- 
chanical cleaning, production by states and counties, consumption, 
and stocks. 


THICKNESS OF BITUMINOUS COAL AND LIGNITE SEAMS 


The Bureau of Mines compiled and published detailed data on 
thickness of seams for coal mines in 1960. Because of the importance 
of seam thickness in mining, these data for 1960 follow. See also 
figure 1. 


TABLE 3.—Number and production of bituminous coal and lignite mines in the 
United States 1960 classifled by thickness of seams mined 


Less | 2to3 | 3to4 | 4to5 | 5to6 | 6to7 | 7to8 | 8 feet 
Item than feet feet feet feet feet feet and | Total 
2 feet over 
Number of mines: 
Underground........... 85| 1,811] 2,178 990 449 206 132 128 5, 989 
Stripes ee ore S eua 140 510 418 222 106 52 22 60 1, 530 
AURI ,o 3 71 129 94 8 |-------- 1 346 
Total 178 | 2,392 | 2,725 | 1,306 595 326 154 189 7,865 
¡q _( _G_ _—_ ə0bÜ——nÜL>o[3 — 
Percentage of mines: 
Underground 0. 6 30. 2 36. 4 16. 5 7.5 4.5 2.2 2.1 100. 0 
Btrip...... lee ccoce aver 9. 2 33. 3 27.3 14. 5 6.9 3.4 1.5 39 100. 0 
AT EE .9 20. 4 37.3 27.2 11.6 298 c. .3 100. 0 
"Total... o A 2.3 30. 4 34. 0 16. 6 7.0 4.1 2.0 2.4 100. 0 
Production (thousand tons): 
Underground........... 1 | 20,851 | 65,322 | 49,633 | 53,928 | 39,833 | 29,665 | 25,425 | 284, 
Sir Eus NS 6,660 | 19, 503 | 32,934 | 30,456 | 17,692 | 7,126 | 3,546 | 5,713 | 122 630 
A AAA 9| 2,781 1 25 |........ 59 7, 994 
Not. 5,935 | 41, 293 |101, 037 ; 72,591 | 47,194 | 33,211 | 31,197 | 415, 512 
Percentage of production: 
nderground........... 0.1 7.3 22. 9 17.4 19. 0 14. 0 10. 4 8.9 100. 0 
Str Pic erer . ee 4.6 15.9 26. 9 24.8 14.4 5.8 2.9 4.7 100. 0 
Außer . A 35. 0 37.1 12.1 2.9 loca . 7 100. 0 
r 1.4 9.9 24.3 20.0 17.5 11.4 8.0 7.5 100. 0 
3 Young, W. H., and R. L. Anderson. Thickness of Bituminous Coal and Lignite Seams Mined in 1960. 
BuMines Inf. Circ. 8118, 1962, 19 pp. 
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PERCENT 


Tennessee... 
Alobamo.... 
Ohio........ 
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FIGURE 1.—Percentage of bituminous coal and lignite produced in the 10 leading 
coal-producing States and total United States, 1960, by thickness of seams 
mined. 


DOMESTIC PRODUCTION 


TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States 


Value of production Capacity Foreign trade 1 
Production Number at 
Year (net tons) of 280 days 
Total Average | mines | (million Exports Imports 
per ton tons) (net tons) | (net tons) 

1890............ 111, 302, 322 $110, 420, 801 $. 99 (3) 137 1, 272, 396 1, 047, 416 
c 117, 901, 288 117, 188, 400 . 99 2) 148 1, 651, 694 1, 181, 677 
1892..........-- 126, 856, 567 125, 124, 381 . 99 2) 162 1, 904, 556 1, 491, 800 

— — 128, 385, 231 122, 751, 618 . 96 3) 174 1, 986 383 1, 234, 499 
1894............ 118, 820, 405 107, 653, 501 . 91 (2) 1 2, 439, 720 1, 286, 268 
1895............ 135, 118, 193 ; . 86 2 196 2, 659, 987 1,411,323 
1896...........- 137, 640, 276 114, 891, 515 . 83 2, 599 202 2, 515, 838 1, 393, 095 
1897... acus 147, 617, 519 119, 595, 224 . 81 2, 454 213 2, 670, 157 1, 442, 534 
1898............ 166, 593, 623 132, 608, 713 . 80 2, 862 221 3, 004, 304 1, 426, 108 
1899...........- 193, 323, 187 167, 952, 104 87 3, 245 230 3, 897, 994 1, 409, 838 
LU: LU 212, 316, 112 220, 930, 313 1. 04 (2) 255 6, 060, 688 1, 911, 925 
1901 225, 828, 149 236, 422, 049 1.05 (2) 281 6, 455, 085 2, 214, 507 
190 „216, 844 290, 858, 483 1. 12 63 316 6, 048, 777 2, 174, 393 
. 282, 749, 348 351, 687, 933 1. 24 (2 350 5, 835, 561 4, 043, 519 
1004............ , 659, 805, 397, 001 1.10 4, 650 7, 206, 879 2, 179, 882 


See footnotes at end of table. 


COAL—BITUMINOUS AND LIGNITE 57 


TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States—Continued 


Value of production Capacity Foreign trade ! 
Production Number at 
Year (net tons) of 280 days 
Total Average | mines | (million Exports Imports 
per ton tons) (net tons) | (net tons) 

1905 315, 062, 785 $334, 658, 294 $1. 06 5, 060 417 7, 512, 723 1, 704, 810 
e — 342, 874, 867 381, 162, 115 1.11 4, 430 451 8, 014, 263 2, 039, 169 
1907 394, 759, 112 451, 214, 842 1. 14 4, 550 473 9, 869, 812 1, 892, 653 
1908 —— 332, 573, 944 374, 135, 268 1. 12 4, 730 482 11, 071, 152 2, 219, 243 
1909. ........... 379, 744, 257 405, 486, 777 1.07 5,775 510 10, 101, 131 1,375, 201 
1910............ 417, 111, 142 469, 281, 719 ]. 12 5, 818 538 11, 663, 052 1, 819, 766 
1911............ 405, 907, 059 451, 375, 819 1.11 5, 887 538 | 13,259,791 | 1,972,555 
19111 450, 104, 982 517, 983, 445 1. 15 5, 747 566 16, 475, 029 1, 456, 333 
191111 8 478, 435, 297 565, 234, 952 1.18 5, 776 577 18, 013, 073 1, 767, 656 
1914... 422, 703, 970 493, 309, 244 1.17 5, 592 608 17, 589, 562 1, 520, 962 
1015............ 442, 624, 426 502, 037, 688 1. 13 5, 502 610 18, 776, 640 1, 703, 785 
1916............ 502, 519, 682 665, 116, 077 1.32 5, 726 613 | 21,254,627 1, 713, 837 
I 1, 790, 563 | 1, 249, 272, 837 2. 26 6, 939 636 23, 839, 558 1, 448, 453 
1018... oos 579,385, 820 | 1,491, 809, 940 2. 58 8, 319 650 22, 350, 730 1, 457, 073 
1919_._...... `` , 860, 1, 160, 616, 013 2. 49 8, 994 669 20, 113, 536 1, 011, 550 
1920. , 666, 2, 129, 933, 000 3. 75 8, 921 72⁵ 38, 517, 084 1. 244, 990 
31 74 cok 415, 921,950 | 1,199, 983, 600 2.89 8, 038 781 2, 131, 166 1, 257, 589 
1009 uon 422, 268, 099 | 1, 274, 820, 000 3. 02 9, 299 832 12, 413, 085 5, 059, 909 
192 564, 564, 662 | 1, 514, 621, 000 2. 68 9, 331 885 21, 453, 579 1, 882, 306 
1904... 483, 686, 538 | 1,062, 626, 000 2. 20 7, 586 792 17, 100, 347 417, 226 
1925. 520, 052, 741 1, 060, 402, 000 2. 04 7, 144 748 17, 461, 560 601, 737 
1926. ..........- 573, 366, 985 | 1, 183, 412, 000 2. 06 7,177 747 35, 271, 937 485, 666 
1027..........-- 517, 763, 352 | 1,029, 657, 000 1. 99 7,011 759 18, 011, 744 549, 843 
1928...........- 500, 744, 970 933, 774, 000 1. 86 6, 450 691 16, 164, 485 546, 526 
1029 , 988, 593 952, 781, 000 1.78 6, 057 679 17, 429, 298 495, 219 
10... 467, 526, 299 795, 483, 000 1. 70 5, 891 700 15, 877, 407 240, 886 
1931...........- 382, 089, 396 588, 895, 000 1. 54 5, 642 669 12, 126, 299 206, 303 
1932_______ `. 309, 709, 872 406, 677, 000 1.31 5, 427 594 8, 814, 047 186, 909 

MCI 333, 630, 533 445, 788, 000 1. 34 5, 555 559 9, 036, 947 197, 429 
1934 359, 368, 022 628, 383, 000 1. 75 6, 258 565 10, 868, 552 179, 661 
1935...........- 372, 373, 122 658, 063, 000 1. 77 6,315 582 9, 742, 430 201, 871 
1936.....-.--.--- , 087, 903 770, 955, 000 1. 76 6,875 618 10, 654, 959 271, 798 
1937............ 445, 531, 449 864, 042, 000 1.94 6, 548 646 13, 144, 678 , 996 
19038............ 348, 544, 764 678, 653, 000 1. 95 5, 777 602 10, 490, 269 2A1, 305 
1939............ 394, 855, 325 728, 348, 366 1.84 5, 820 621 11, 590, 478 855, 115 
1940............ 460, 771, 500 879, 327, 227 1.91 6, 324 639 16, 465, 928 371, 571 
1941.— 514, 149, 245 | 1, 125, 362, 836 2. 19 6, 822 666 20, 740, 471 390, 
19425 582, 692, 937 | 1,373, 990, 608 2. 36 6, 972 663 „943, 305 498, 103 
1943 —— `` 590, 177, 069 | 1, 584, 644, 477 2. 69 6, 620 626 25, 836, 208 751, 634 
1944 619, 576, 240 1, 810, 900, 542 2. 92 6, 928 624 26, 032, 348 ; 
1045............ 577,617,327 | 1,768, 204, 320 3. 06 7, 033 620 27, 956, 192 467, 473 
1948 „ 533, 922, 068 | 1, 835, 539, 476 3. 44 7, 333 699 41, 197, 378 434, 
1047............ 630, 623, 722 | 2, 622, 634, 4.16 8, 700 755 68, 666, 963 290, 141 
1948...........- 599, 518, 229 | 2, 993, 267, 021 4. 99 9, 079 774 45, 930, 133 291, 337 
1049...........- 437,868, 036 | 2, 136, 870, 571 4. 88 8, 559 781 27, 842, 056 914, 980 
1950.........-.- 516,311,053 | 2,500,373, 779 4. 84 9, 429 790 25, 468, 403 846, 706 
1951............ 533, 732 | 2,626, 030, 137 4. 92 8, 009 736 56, 721, 547 292, 378 
1952...........- 466, 840, 782 | 2, 289, 180, 401 4. 90 7, 275 703 47, 643, 150 262, 268 
1053. 457, 200, 440 | 2, 247, 943, 799 4. 02 6, 671 670 33, 760, 263 226, 900 
1904...........- 391, 706, 300 1, 769, 619, 723 4. 52 6, 130 31, 040, 564 198, 799 
19535385. 464, 633, 408 2,092, 382, 737 4. 50 7, 856 620 51, 277, 256 337, 145 
1956. ........-.- 500, 874, 2, 412, 004, 151 4. 82 8, 520 655 68, 552, 629 355, 701 
1957 492, 703, 9316 | 2, 504, 406, 042 5. 08 8, 539 680 76, 445, 529 366, 506 
1958...........- 410, 445, 547 1, 996, 281, 274 4. 86 8, 204 625 50, 293, 382 306, 
19059 412, 027, 502 | 1, 965, 606, 901 4.77 7,719 614 37, 253, 431 374, 713 
1960. 415, 512,347 | 1, 950, 425, 049 4. 69 7, 865 609 36, 541, 075 260, 495 
1901...........- 976, 802 | 1,844, 562, 662 4. 58 7, 648 585 34, 969, 825 164, 259 
1962. 422, 149, 325 1,891, 554, 474 4. 48 7, 740 594 38, 413, 424 232, 424 
1963 458, 928, 175 | 2, 013, 309, 368 4. 39 7, 940 627 47, 078, 435 172, 224 

See footnotes at end of table. 
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TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States—Continued 


Percentage of Percentage of 
Net tons per underground total production— 


Average | Average man— production— 
Year Men number | days lost | PARAR 
employed | oí days | per man 
worked |onstrike| Per Per | Cut by | Mechan- | Mechan-| Mined 
day year ma- ically ically by 
chines 3 | loaded | cleaned + | stripping 


— Ili ii iii | Li i ii | gE —ñ—ññññ l i i TED 


1980. ....... 493, 202 187 


43 5. 06 948 81.0 10. 5 8.3 4.3 
1931. ....... 450, 213 160 85 5. 30 849 83.2 13.1 9. 5 §.0 
1932. ....... 406, 380 146 120 5. 22 762 84.1 12.8 9.8 6.3 
1933. ....... 418, 703 107 30 4.78 797 84.7 12.0 10. 4 5.5 
19034. 458, 011 178 15 4. 40 785 84.1 12.2 11.1 5.8 
1035. 462, 403 179 47 4. 50 805 84.2 18. 5 12.2 6.4 
1936. ....... 477, 204 199 21 4. 62 920 84.8 16. 3 13. 9 6.4 
1937.0 491, 864 193 519 4. 69 906 (2) 20.2 14. 6 7.1 
1088 —— 441, 333 162 13 4. 89 790 87. 5 26. 7 18. 2 8.7 
1939. ....... 421, 788 178 86 5. 25 936 87.9 81. 0 20.1 9.6 
1940. 439, 075 8 5.19 | 1,049 88.4 85.4 22.2 9.2 
1911141 456, 981 216 27 5.20 | 1,125 89. 0 40.7 22. 9 10.7 
1942. 461, 991 246 7 5.12 | 1,261 89.7 45.2 24.4 11.5 
1943. ....... 416, 007 204 515 5.38 | 1,419 90. 3 48. 9 24.7 18. 5 
1944. ....... 893, 347 278 85 5.67 | 1,575 90. 5 52.9 25. 6 16.3 
1945. 883, 100 261 59 5.78 | 1,508 90. 8 56.1 25. 6 19. 0 
1946. ....... * 396, 434 214 s 23 6.30 | 1,347 90. 8 58.4 26.0 21.1 
1947. ....... 6 419, 182 234 15 6.42 1, 504 90. 0 60.7 27.7 22.1 
1948. 0441, 631 217 5 16 6.26 | 1,858 90. 7 64. 3 30. 2 23.3 
1049. .......| 9 433, 698 157 8 15 6.43 | 1,010 91.4 67.0 35.1 24.2 
1950........| 4415, 582 183 5 56 6.77 | 1,239 91.8 69. 4 88. 5 23.9 
1951. ....... 6 972, 897 203 14 7.04 | 1,429 93. 4 73.1 45.0 22.0 
1952........| 4335, 217 186 66 7.47 | 1,389 92. 8 75. 6 48.7 2.3 
1953........| 4293, 106 191 83 8.17 | 1,560 92. 3 79. 6 52.9 23.1 
1954........| § 227,397 182 $4 9.47 | 1,724 88. 8 84.0 59. 4 25.1 
1955. .] 225, 003 210 54 9.84 | 2,004 88.1 84.6 58.7 24.8 
1956........| § 228, 163 214 54 | 1028 2,195 84.6 84.0 58. 4 25, 4 
19057........| 4228, 635 203 53 | 10.59 | 2,155 80. 9 84.8 61.7 25. 2 
1058. $197,402 184 13 | 11.33 | 2,079 75. 3 84. 9 63.1 28.8 
1959. ....... 6 179, 636 188 524 | 12.22 | 2,204 72.1 86. 0 65. 5 29.4 
1900. ....... * 169, 400 191 54| 12.83 | 2,453 67.8 86. 3 65. 7 29. 5 
1961. ....... 6 150, 474 193 84 | 13.87 | 2,678 64.7 86.3 65. 7 30.3 
1962. ....... 9143, 822 199 56 | 14.72 | 2,935 63.3 85.7 64.3 30. 9 
1963. ....... 6 141, 646 56 | 15.83 | 3,240 61.0 85. 8 63.1 31.4 


1 Figures for 1890-1914 represent fiscal year ended June 30. 3 Data not available 

š Percen for 1890-1913 are of total production, as a separation of underground and strip product ion 
is not available for these years. Exclusive of continuous mining which began in 1948. 

* Percentages for 1906-26 are exclusive of coal cleaned at central washeries operated by consumers. 

s Bureau of Labor Statistics, U.S. Department of Labor. 

* Average number of men working daily. 
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production and stocks of bituminous coal and lignite in 
the United States, 1959-63. 


Figure 2.—Trends of 
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Figure 3.— Trends of bituminous coal and lignite 55 realization, mine 
capacity, and net income or deficit in the United States, 1905-63. 


PRODUCTION BY MONTHS AND WEEKS 


The figures on foni and weekly production are estimates based 
upon (1) railroad carloadings of coal reported daily and weekly by all 
important carriers, (2) shipments on the Allegheny and Monongahela 
Rivers reported by the U.S. Army Engineers, (3) direct reports from 
mining companies, and (4) monthly production statements compiled 
by certain local operators associations and State mine departments. 
In computing the estimates, allowance is made for commercial truck 
shipments, local sales, colliery fuel, and small truck mines producing 
over 1,000 tons a year. 

Preliminary estimates are made currently and published in the 
Weekly Coal Reports. These preliminary estimates have proved 
very reliable and for many years have been within approximately 1 
percent of the final figure of total production, based upon complete 
coverage of all mines producing over 1,000 tons a year. The pre- 
liminary estimates are later revised to agree with the final total 
production based on the canvass. Thus, the monthly and weekly 
estimates of production, summarized in tables 6 to 9, represent final 
figures and vary slightly from the preliminary figures of production 
published in the Weekly Coal Reports. See also figures 2, 4, and 5. 


62 MINERALS YEARBOOK, 1963 


HHH ee PAL LAT RET 
IIƏHIIIƏAI wn oaa Dt TN 
IVANA MON a 
(SAM e AA n 
ALL D IIƏÇIIIIIIUITAIIIIŠIII 
TES ORT 
HIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIII 
Q$IIoIƏIIIIIIOINOIIIII>IIIIIIIIIIŠIIIIWI 
Wd 
ililiiliilililiiili:lll0l0IIIƏIIII”ƏəI@IIIIIIIIƏ0III 


`— JAN.-^- FEB.-^— MAR.—^—-APR.-^- MAY —^— JUNE —— JULY-^— AUG.—^- SEPT.^- OCT.-^— NOV.—^-DEC.— 


MILLION NET TONS PER WEEK 
o 


Fiaurs 4.—Production of bituminous coal and lignite in the United States, 


— — 
ph ARRENEE 
AN ` WW pra 
— 
— — 


pa aT al E ETE 
1954 1955 1987 1958 1960 1961 


2,400 


2,000 


1,600 


1,200 


THOUSAND NET TONS PER WORKING DAY 


FiGunRE 5.—Average production of bituminous coal and lignite in the United 
States, per working day in each month, 1954-63. 
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TABLE 9.—Production of bituminous coal and lignite in the United States, with 
estimates by weeks ` 


Average 


Week ended— | (thousand number | per work- 
net tons) ing day 

(thousand 

net tons) 
Jan. 6......... 7, 554 5 1,511 | Jan. 5........ 5, 632 14 3 1, 420 
Jan. 13........ 8, 044 6 1,341 | Jan. 12. 8, 941 6 1, 490 
Jan. 20. 8, 854 6 1, 476 | Jan. 19....... 8, 836 6 1, 473 
Jan. 27__.----- 8, 529 6 1, 422 | Jan. 26 7,852 6 1, 309 
Feb. 3......... 8, 527 6 1,421 | Feb. 2........ 8, 125 6 1,354 
Feb. 10........ 8, 430 6 1,407 | Feb. 9........ 8, 855 6 1, 470 
Feb. 17........ 8, 495 6 1, 416 | Feb. 10....... 8, 553 6 1, 426 
Feb. 24.......- 8, 252 6 1,375 | Feb. 23 8, 297 6 1, 883 
Mar. 3 7, 084 6 1,281 | Mar. 2....... 8, 709 6 1, 452 
Mar. 10....... 7,987 6 1,331 | Mar. 9....... 7, 548 6 1, 258 
Mar. 17 8, 312 6 1,385 | Mar. 16...... 7,431 6 1, 239 
Mar. 21. 8, 333 6 1,389 | Mar. 23...... 8,116 6 1, 353 
Mar. 31....... 8, 373 6 1,396 | Mar. 30...... 8, 085 6 1, 498 
Apr. 1. oi 7, M1 5.3 1,347 | Apr. 6........ 7,710 5. 4 1, 429 
Apr. 14. 8, 297 6 1,383 | Apr. 13....... 9, 123 6 1,521 
Apr. 21........ 8, 739 6 1,457 | Apr. 20 9, 119 6 1, 520 
Apr. 28........ 8, 540 6 1, 423 AP e 9,191 6 1, 532 
ay Rb 8, 216 6 1, 369 ay 4....... 9, 097 6 1, 516 
May 12......- 8, 124 6 1,354 | May 11...... 9, 308 6 1, 551 
May 19....... 8, 204 6 1,367 | May 18...... 9,127 6 1, 521 
May 2. 8, 152 6 1,359 | May 25...... 9, 353 6 1, 5650 
June 2. 7, 504 5.5 1,364 | June 1........ 8, 609 5. 1,537 
June 9......... 8, 624 6 1,437 | June 8 9, 550 6 1, 502 
June 16........ 8, 853 6 1,476 | June 18 9, 858 6 1,643 
June 23........ 9, 300 6 1, 565 | June 22....... 9, 871 6 1, 645 
June 30........ 9, 005 5.9 1,526 | June 29....... 9, 671 5. 1,697 
July 7......... 1, 541 1 1, 541 | July 6........ 1, 958 1 1, 958 
July 14 1, 951 2.1 929 | July 13....... 2, 431 2. 1,057 
July 21........ 7,303 6 1, 227 | July 20....... 8, 947 6 1, 491 
July 28........ 8, 127 6 1,355 | July 7 9, 475 6 1, 579 
Aug, 4........ 8, 207 6 1,368 | Aug. 3....... 9, 214 6 1,536 
Aug. 11....... 8, 257 6 1,376 | Aug. 10. 9, 521 6 1, 587 
Aug. 18....... 8, 641 6 1,440 | Aug. 17. 9, 465 6 1, 578 
Aug. 25....... 8, 587 6 1,431 | Aug. 24...... 9, 025 6 1, 604 
Sept. 1........ 8, 755 6 1,459 | Aug. 31...... 9, 733 6 1,622 
Sept. 8........ 7, 300 b 1, 478 | Sept. 7 8,231 b 1, 646 
Sept. 15. 8, 803 6 1,467 | Sept. 14...... 10, 055 6 1,676 
Sept. 22....... 8,875 6 1, 479 | Sept. 21...... 10, 042 6 1,674 
Sept. 29....... 8, 765 6 1, 401 | Sept. 28...... 10, 037 6 1,673 
Oct. 6......... 8,831 6 1,472 | Oct. 5........ 9, 812 6 1,635 
Oct. 13........ 8, 927 6 1,488 | Oct. 12....... 9, 819 6 1, 637 
Oct. 20 8, 820 6 1, 470 | Oct. 19. 9, 710 6 1, 618 
Oct. 27 8, 689 6 1, 448 | Oct. 28....... 9, 812 6 1,635 
Nov. 3 8, 847 6 1,475 | Nov. 2....... 9, 770 6 1, 628 
Nov. 10....... 8, 788 6 1,465 | Nov. 9....... 9, 808 6 1, 635 
Nov. 17. 8, 683 5.8 1, 497 | Nov. 16...... 9, 705 5. 1, 645 
ov. 214. 7, 306 5 1, 479 | Nov. 23...... 10, 167 6 1, 605 
Dec. 1......... 8, 939 6 1,490 | Nov. 30...... 7,048 5 1,410 
Dec. 8 7, 802 6 1,300 | Dec. 7 9, 854 6 1, 642 
Dec. 15........ 7,872 6 1,312 | Dec. 14. 9, 852 6 1, 642 
Dec. 22.......- 9, 337 6 1,556 | Dec. 21....... 9, 325 6 1, 554 
Dec. 29........ 6, 316 b 1, 263 | Dec. 28....... 6, 449 5 1, 290 
Jan. 5......... 11, 11 21,420 | Jan. A ` 3, 500 12 31,570 
Total... 422, 149 298. 6 1, 414 Total.. 458, 928 1,585 


1 Figures represent output and number of working days in that part of week included in calendar 
shown. "Total production for the week ending January 5, 1963, was 7,100,000 net tons and for the week en 
January 4, 1964, was 7,850,000 net tons. 

3 Average daily output lor the entire week and not for working days in the calendar year shown. 
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NUMBER AND SIZE OF MINES 


The unit in the statistical record is the mine, and operating com- 
panies are requested to make a separate report for each mine because 
its location is definitely known and can be related to a specific district 
or county; its identity can be followed through successive changes of 
ownership; and it is the natural operating unit from the standpoint 
of cost, mechanical equipment, mining practice, and output per man 
per day. See figure 6. 
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Figure 6.—Percentage of number of mines and of production of bituminous 
coal and lignite mines in the United States, 1963, by size of output. 
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EMPLOYMENT AND PRODUCTIVITY 


The bituminous coal and lignite industry has become highly mecha- 
nized in recent years. Mechanization has strongly affected production 
per man per day and the number of employees. In the past 20 years 

roductivity has increased 194 percent and the number of employees 
haa declined 66 percent. See figure 7. 
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Figure 7.—Trends of employment, mechanization, and output per man at 
bituminous coal and lignite mines in the United States, 1905-63. 
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FicurE 8.—Percentage of total production of bituminous coal and lignite in the 
United States, 1940-63, by type of mining and loading. 


UNDERGROUND MINING 


Two-thirds of the output of bituminous coal and lignite is mined 
underground. The major tasks underground are cutting, drilling 
shotholes, loading, and haulage. Loading is discussed later in the 
section on mechanical loading. For many years most of the under- 
ground production has been cut by mac dde: however, as the per- 
centage of production by continuous-mining machines i increases, the 

Sa e cut by machines will decrease. The use of power drills 
or shotholes increased rapidly from less than 50 percent of the 
Lem dies production in 1940 to a maximum of 84 percent in 1953. 

The use of continuous-mining machines decreased the tonnage 
po owderdrilled for shotholes to 64 percent of the underground output. 

rolley locomotives are the principal method of underground haulage ; 
however, in recent years the use of conveyor haulage has increased 
steadily. 

Mines producing 60 percent of the underground output reported 
103,925 rail mine cars and 3,843 miles of rail track, while mines 
producing 6 percent used rubber-tired mine cars. Mines not re- 
porting type of haulage produced 10 percent, and mines employing 
100 percent conveyor haulage furnished the remaining 24 percent 
of the underground production. 

The largest number of mine cars—27 percent—were 4- to 5-ton 
capacity. However, 11 percent of all rail mine cars were large, 
10 tons and over hauling the largest amount—28 percent—of the 
tonnage handled b rail mine cars. In contrast, the most, frequent 
size of rubber-tired mine cars was 2-ton capacit ; cars of this size 
hauled 54 percent of the tonnage handled by rubber-tired mine cars. 
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A recent, development, in underground haulage is the introduction 
of a medium-sized rubber-tired mine car that is used in conjunction 
with a rubber-tired tractor to transport the coal from the loading 
machine to the main haulageway. Practically all of the rubber-tired 
haulage equipment, exclusive of shuttle cars, is located in small 
mines in Virginia, eastern Kentucky, and southern West Virginia. 
Another innovation, particularly for small mines, has been the in- 
troduction of the shuttle buggy. This is a self-powered rubber- 
tired mine car which is band adod The largest number of these 
shuttle buggies is used in eastern Kentucky and West Virginia. 


TABLE 15.—Number of mines, production, men working daily, days active, 
man-days, and output per man per day at underground bituminous coal and 
lignite mines in the United States, 1963, by States. 


Average | Average Average 
Number | Production | number | number | Numberof| tons 
State of active | (net tons) of men | of days | man-days | per man 
mines working | worked worked per day 
daily 
Alabama — oo 129 9, 465, 520 4, 730 208 985, 776 9.60 
Arkansas e EE 6 75, 218 80 164 13, 134 5. 73 
CGolorado ap P— P ! „ 74 2, 833, 929 1,317 202 266, 018 10.65 
Georgia. 1 4, 550 15 112 1. 680 2. 71 
n goo noe eL Q. 44 24, 449, 006 5, 160 228 | 1,178,352 20. 75 
Indiana_........ ode e Rer ee 4, 160, 196 1, 545 196 302, 738 13.74 
DWü AA IS 13 156, 838 174 161 28, 042 5. 59 
Kans ass „ 1 1, 715 6 143 858 2.00 
Kentuck . 1, 778 47, 478, 208 20, 787 187 | 3,889,031 12.21 
Mareland. -2-2-2-0 39 425, 509 309 185 68, 095 0. 25 
Missouri .. 5 30, 634 71 145 10, 317 3. 00 
—— —— —J—Ñ[ w j F = TÇ 
Montana: 

Bituminous...................-- 10 50, 466 67 111 7, 420 6. 80 
Lignite....................-...- 3 5,168 9 128 1,151 4. 49 
Total Montana. .............. 13 55, 634 76 113 8, 571 6.49 
New Merxico....-..-----..-.-.------ 7 813, 402 195 157 30, 636 10. 23 
North Dakota (lignite)............. 1 1, 880 3 70 209 9. 00 
BA EE 119 10, 488, 588 3, 812 218 829, 658 12. 64 
Oklahoma 4 53, 360 136 138 18, 756 2.84 
Pennsylvania....................... 592 46, 102, 430 19, 369 206 | 3,990, 11. 55 
enness eee 200 3, 379, 480 2, 169 433, 135 7.80 
LB Ame 36 4, 359, 531 1, 569 188 295, 327 14. 76 
Virginia. EE 1, 406 26, 793, 030 11, 855 207 | 2,457,731 10. 90 
Washingtoůo nn 6 182, 868 196 192 37, 675 4. 85 
West Virginia. 1,624 | 121,327, 315 42, 417 207 | 8,788, 446 13.81 
Wyomiūg...------------------------ 5 117, 529 142 113 16, 066 7.32 


jw i M . 6,129 | 302,256,400 | 116,590 203 | 23, 650, 474 
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TABLE 19.—Number of underground bituminous coal and lignite mines and 
number of haulage units in use in the United States, in selected years! 


Locomotives Rope-haulage units Shuttle cars Gei 
AR — g 
and | Ani- 
Bat- |Other Port- | 8ta- Cable} Bat- haulage} mals 
able | tion- | Total | reel con- 
veyors 

7, 352 (3) 649 (2) 36, 352 
5, 888 4, 084 5, 093 457 | 10, 185 
7, 108 3, 886 4, 930 755 | 10, 834 
6, 798 3, 904 4, 977 860 | 10,313 
7, 559 4, 225 5, 262 1, 013 | 10, 033 
6, 225 3, 875 4, 791 , 094 7, 478 
5, 632 3, 584 4, 430 1,066 | 6,555 
5, 034 2, 838 9, 565 1,042 | 5,354 
4, 653 1, 926 2, 707 1,081 | 5, 409 
6, 035 1, 327 1, 904 1,002 | 6, 440 
6, 542 1, 420 1, 995 1,114 | 6,097 
6, 512 1, 214 1, 830 1,233 | 5,054 
6, 319 926 1, 464 1, 235 4, 678 
5, 815 900 1, 404 1, 416 4, 063 
5, 989 892 | 510 | 1,402 1, 566 503 
5, 843 4 V 1,635 d 

5, 946 4 ( 4 1, 786 4 

6, 129 ‘ (9 | ( 1998| (Ó 


1 Exclusive of lignite and Virginia semianthracite mines in 1946, 1948, and 1949. 
? Includes combination trolley and battery locomotives. 

3 Data not available. 

4 Canvass discontinued. 
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TABLE 22.—Rail mine cars used at bituminous coal and lignite underground 
mines in the United States, 1963, by States ! 


Capacity 
State 
1 ton 2 tons 3tons | 4-5tons | 6-9 tons | 10 tons Total 
and over 
NUMBER REPORTED 
Alabama. Et 80 96 1, 789 1, 050 47 8, 128 
Colorado. —p-— ... 59 2, 128 180 339 15 73 2, 704 
Illinois 645 1, 228 61 175 664 132 , 905 
Indiana.. 80 158 899 380| 24000 1, 207 
J uu O S ay Qu Z 382 172 J AS EE 574 
tueky....... . e Rr SES 235 1, 677 1, 986 3, 975 372 1, 469 9, 714 
Maryland...................... 96 CC eet 
eur E AAA EA AAA ß AAA 36 
Montana: 
Bituminous................]-...-...-- 88 50 15 jose. A 153 
EEN "M A, EE, AO EE EE A 
Total Montana 3 88 50 15 A PA 156 
New Mexico (^. EN MINNIE, EE ENEE EE 94 162 
ONG ... ˙ 736 312 74 655 839 928 3, 544 
Oklahoma 4 8 oz; rss 8 12 
Pennsylvania 4, 304 4, 746 6, 545 2, 322 9, 607 1, 882 29, 406 
Tennessee -2-0 206 11] 18 424| 16 77 
A A, AA 21 306 1, 612 1,355 |.........- 3, 204 
7 ͤͤͤ 520 448 891 1, 574 230 300 3, 963 
Was /// ³ h! A 227 d EE REN EE SR 452 
West V 888 RE 332 9, 445 10, 685 14, 739 5, 520 0, 752 41, 473 
Wyoming... ee eee score A A ẽ k En raura J AA 
Poel... 8, 217 14, 723 21, 322 28, 078 19, 908 11, 677 103, 925 
PERCENTAGE OF TOTAL 
Alabama 4.1 .6 3.0 57.2 33. 6 1.5 100. 0 
kansas..... nk -o 15. 4 BL B EE WEE, PA EH 100. 0 
Colorado......................- 2.1 76.2 6.5 12.1 .5 2.6 100.0 
Illinois 22.2 42. 3 2. 1 6. 0 22. 9 4. 5 100. 0 
EEN 2.5 13.1 33. 0 31. 5 19.0 |__. . . . 100.0 
A AA 66. 5 30.0 Dé EI RARE A AA 100, 0 
te 8 2.4 17. 3 20. 5 40. 9 3. 8 15. 1 100. 0 
Maryland —a—r lll! ¹ ... 48. 0 50. 0 rr A S: usss. 100. 0 
2 8 rr ³o˙m AOS PA AAA 100. 0 
Montana: 
Bituminous................|........-. 57.5 32.7 ¿AAA EE 100.0 
Lignite hh / y A 100. 0 
Total Montana 1.9 56. 4 32. 1 9.6 |.__... .. EE 100. 0 
New Mexico..................- JJ ⁰ ao wasted bil Suara 58. 0 100. 0 
JT ³˙ AAA 8 20. 7 8. 8 2.1 18. 5 23.7 20.2 100. 0 
Oklahoma.....................|--.......- 33. 3 G)); PA CAS 100. 0 
Pennsylvania 14. 6 16. 1 22. 3 7. 9 32. 7 100. 0 
F 26. 6 14. 3 2. 3 54.7 . 100. 0 
CC EE, WEE , 9.3 48. 9 41.2 |... e 100. 0 
Virginia 13. 1 11. 3 22. 5 39. 7 5. 8 7. 6 100. 0 
Wash n 94. 0 |..........|.----..-.- GO, 255 100. 0 
West Virginia . 8 8. 3 25. 8 35. 5 13. 3 10.8 100, 0 
/ ., ³ Mm)! cuan ass A EE 100.0 
Total... .. . ee . . 8 7.9 14.2 20. 5 27.0 19. 2 11.2 100. 0 


1 See table 21 for percentage coverage. 
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TABLE 23.—Rail mine car haulage at bituminous coal and lignite underground 
mines in the United States, 1963, by States! 


Production, by size of mine car reported 


State 
2 tons 3 tons 4-5 tons 6-9 tons 10 tons Total 
and over 
NET TONS 
Alabama...............- 62, 420 15, 753 55, 283 | 2,182, 110 | 2, 523, 474 166,801 | 5,005, 931 
Arkansas «„ 14, 000 , ß . 23, 392 
Colorado...............- 40, 160 811, 449 14, 796 329, 898 21, 980 43,009 | 1, 281, 292 
Illinois 253, 578 527, 174 161. 621 857, 344 | 4, 132,658 | 2,001,985 | 7,934, 360 
Indiana , 686 110, 096 , 226 517, 140 | 1,024,852 |........... 2, 371, 000 
Iowa. MMMM 39, 608 68, 361 // [sae Seca 154, 776 
Kentucky............... 206, 566 | 2, 358, 549 | 2,484, 976 | 6,907,482 | 1,966, 696 | 5,881 781 | 19, 986, 050 
Maryland............... 59, 284 i 298. |... l AA AAA 111, 180 
0 !! ˙—'rP, ² A ⁰⁰yZzaͥ ea cl seti a ayu us : 
Montana 
Bituminous . s 28, 589 12, 193 PPT u. EE 47, 002 
Lignite.............. LE Us REAPER] WEE smt ͤů.u . 8 1, 193 
Total Montana... 1, 193 28, 589 12, 193 /// A 48, 195 
New Mexico hh GE EE 293, 371 308, 051 
Goo. ta 232, 249 150, 452 159, 266 | 1,800, 110 | 2,811,207 | 4,578,446 | 9, 731, 
Oklahoma ,9 Boo MAA AA 8 
Pennsylvania 1, 324, 899 | 1, 558, 202 4, 275, 586 3, 737, 540 19, 890, 317 6, 324, 583 | 37,111,217 
Tennessee..............- 151, 072 : , 584 | 1, 559, 466 0000 ee , 857, 906 
AA 8 17, 937 192, 100 | 1,448, 066 | 1, 974, 598 3, 632, 699 
Virginia. 198, 506 835, 008 | 1, 543,878 | 1, 423, 068 552,616 | 1,312,042 | 5,865,118 
Washington 125, 851 ME VE /// AAA , 003 
West Virginia 236, 011 | 2,191,392 112, 870, 475 |20, 402, 285 |14, 284, 574 |29, 830, 552 | 85, 815, 289 
Wyoming AO A A BE er E 38, 204 
Totaàl..- mn 3, 089, 817 | 8, 760, 666 |22, 593, 857 47, 348, 085 |49, 230, 970 50, 432, 660 |181, 456, 055 
PERCENTAGE OF TOTAL 
Alabama 1. 3 . 3 1.1 43. 6 50. 4 100. 0 
Arkansas 59. 8 40:2 uso hf. eee sat Says Ee 100. 0 
Colorado...............- 3.2 64.3 1.2 26.2 1.7 100. 0 
Illinois 3.2 6.7 2.0 10.8 52.1 25.2 100.0 
Indiana .8 4.7 29.5 21.8 43.2 ]]! 100. 0 
Joes... .. 25.6 44.2 3 8 100. 0 
Kentucky 1. 5 11. 8 12. 4 35. 0 9. 9 29.4 100. 0 
Maryland 53. 3 19. 3 7 ͤku;uwid D 100. 0 
Missouri 100.0 fh / A EE 100. 0 
Montana: 
Bituminou s 60. 8 20.0 13.2 AA AA 100. 0 
Lignite............. 10070-1522 A E E salt reas 100. 0 
Total Montana... 2.5 59.3 25.3 7111 S Sau u m 100. 0 
New Mexico BY usta | EE A AS 95.2 100.0 
Ohio... .-. . dee 2.4 1.6 1. 18.5 28. 9 47.0 100. 0 
Oklahoma 42.1 oT AR E ARO le es AA 100. 0 
Pennsylvania........... 3.6 4.2 11.5 10.1 53.6 17.0 100.0 
Tennessee 8.1 3. 0 2.4 83. 9 2.6 |__. ` 100.0 
Uta -eanne iaaa t| su 22 .5 5.3 39.9 64.3 |.........-- 100. 0 
Vi 9898 bos 3. 4 14.2 26. 3 24.3 9.4 22.4 100. 0 
Washington TTC S NEEN 28:1 A EES 100. 6 
West Virginia........... .3 2.5 15.0 30.8 0.6 34.8 100. 0 
KOR une ns ß bees AS rr |... ect 100. 0 
Total 1.7 4. 8 12. 5 26.1 27.1 27.8 100. 0 


1 See table 21 for percentage coverage. 
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TABLE 24.—Rubber-tired mine cars used at bituminous coal and lignite under- 
ground mines in the United States, 1963, by States ! 


Capacity 
State 
1 ton 2 tons 3tons | 4-5 tons | 6-9 tons | 10 tons Total 
and over 
NUMBER REPORTED 
ee ß A EE e A ͤͤ A 19 
mae A A ro OP PET: AA EE 

Kentucky 210 506 241 69 18 6 1, 045 
Maryland —ꝛwr . Ir... ⁵D A 8 19 
Montana (lignite)..............|].........- g A ²³˙ A 3 
/ SS . d EE EE 9 
Pennsylvania.................- 9 33 12 |___ eres 2 17 73 
Tennessee 4 52 Z// 8 57 
e ß A E MAA 2 2 
JC 1, 078 2, 294 281 , 3. 662 

West Virginia. 857 163 33 12 |... . 1, 
ç SS ³ðQ PA ESO Deeg eege Ge eege 
lr u sus 1, 573 3, 771 724 113 27 25 6, 233 

PERCENTAGE OF TOTAL 

ohr; 8 e |. S. ul u T: 100.0 
Al E SS hh A AS 100. 0 
Kentucky. 20. 1 48. 4 23. 1 6. 6 1.2 6 100. 0 
Maryland I— Pw! l / / AAA 22 SG 100. 0 
Montana (lignite) 4 q z % ³⁰o¹˙ AA A 100. 0 
I; ³ Ge 71.8 |.........- 20.2 A K 100. 0 
Pennsylvania 12. 3 45.2 10558 — 2. 7 23. 3 100. 0 
ENDOSO. csse 7.0 91.2 AA EE WEE 100. 0 
///; ⁵ ⁵ 5 Ge 100.0 100. 0 
Virginla . 29. 4 02. 7 7 777 Mut 100. 0 
West Virginia 20. 3 04.1 12, 2 2.5 3 100. 0 
Total 25. 3 60. 5 11. 6 1. 8 4 4 100. 0 


1 See table 21 for percentage coverage. 
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TABLE 25.—Rubber-tired mine car haulage at bituminous coal and lignite 
underground mines in the United States, 1963, by States ! 


Production, by size of mine car reported 


State 
1 ton 2 tons 3tons | 4-5tons | 6-9 tons | 10 tons Total 
and over 
NET TONS 

Illinois... J. J. é S/! A E 40, 085 

o eue oec 88 J.. ͤ n 
MEET TT 397, 664 | 1, 0; 940 926, 689 432, 116 37, 050 44,596 | 3, 258, 153 
Montana (lignite) ..........|.....-.---- j)) 8 1,322 
33% 8 ohhh ͤ 21, 139 
Pannevivants e Ee 6,535 , 958 19,685 |.......... 4,833 | 329, 604 389, 015 
nnessee..-----~---------- 1, 72, 986 hh; EE 122, 186 
P17 c O UM ceno nS reor 8 16, 481 16, 481 
Virginia... C 1, 724, 981 | 5,710,891 | 1,013,032 | 316,439 |..........|.........- 8, 765, 343 
West Virginia.............. 1,412,899 | 1,545,661 693,179 | 148,802 9,336 |.......... , 809, 937 
Total. across 3, 543,279 | 8,866,435 | 2,767,257 | 897, 417 51,210 | 390,681 | 16, 516, 288 

PERCENTAGE OF TOTAL 

“h, 8 100.0 A PA A 100.0 
Indiana. AAA A Tp usus e A MA 100.0 
Kentucky EE 12.2 43.6 28.4 13.3 1.1 1.4 100.0 
Maryland..................].-........- 100.0 J... A A EH 100.0 
Montana (lignite)-..- -.  . . VE 10 (/ ð2 A E 100. 0 
J S m EE r A E EE 100. 0 
Pennsylvania Se 1.7 7.3 E 1.2 84.7 100.0 
emnessee_.......-.-------- 1.0 89.7 99.37: s 100.0 
4j) DIET m der dE EE: 100.0 100. 0 
Virginia 19.7 65.2 11. 5 . E 100.0 
West Virginia. 37.1 40. 6 18.2 3.9 ¿Q ego uc 100. 0 
Neis! 21. 5 53. 7 16. 7 5. 4 3 2.4 100. 0 


1 See table 21 for percentage coverage. 


TABLE 26.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors, and number and length of units 
in use in the United States ! 


Number| Production | Number Average Total 


Year of mines | (net tons) of units length length 
in use (feet) (miles) 
1048 EE 117 40, 189, 857 359 1, 438 97.6 
EE ee 161 46, 022, 710 457 1,484 128.5 
1047. eege 199 70, 690, 920 594 1,470 165.3 
ll 8 270 81. 821, 361 755 1,460 208.8 
JJ! 88 314 69, 947, 713 860 1, 514 246.7 
1 ³ A A umu 374 92, 413, 644 1,013 1, 538 294. 9 
ü ĩͤ v 372 90, 643, 003 1, 094 1, 568 325.0 
EN 858 , 168, 992 1, 066 1, 526 308. 2 
IJ); IET isuu sassa ss 322 100, 155, 249 1, 042 1, 541 303. 9 
J%%/%ͤ ⅛˙¼ꝶ-0c.m y 291 83, 211, 284 1, 081 1,626 32.9 
//. . 8 314 97, 677, 313 1. 002 1, 682 319. 6 
TEE 314 | 126,717,518 1,114 1, 656 349.4 
I]]... 86 362 | 136, 914, 192 1, 233 1, 672 390. 4 
A E aed soaa ee 366 | 115,419,740 1,235 1,711 400. 3 
1059 EE 371 | 126, 654, 911 1, 416 1, 723 462.1 
7)! ³ð 3060 | 137, 053, 564 1,566 1,673 499.2 
1061 EN OM 8 414 | 140,938,297 1, 635 1, 655 512.6 
& ³.WAA 430 | 153,251, 478 1, 786 1, 650 561.2 
TD 404 | 173,999,774 1, 998 1, 656 626. 9 


1 Includes all gathering and haulage conveyors with capacity over 500 feet, except main-slope conveyors. 
Excludes lignite and Virginia semianthracite mines in 1945-49. 
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TABLE 27.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors, and number and length of units 
in use in the United States, by States ! 


Number of Number of Average Total length 
80875 mines Production (net tons) units in use | length (feet) (miles) 

a ICRA PRI IE, ß cc 

1962 | 1963 1962 1963 1962 | 1963 | 1962 | 1963 | 1962 | 1963 
Alabama 8 7 | 5,830,775 | 5,470, 917 62 69 | 2,013 | 2,073 | 23.6 | 27.1 
Colorado.............- 6 6| 1,156,592 | 1,352, 627 22 21 | 1,516 | 1, 412 6.3 5.6 
Illinois................ 16 16 | 21, 704, 786 | 22, 258, 377 141 141 | 2,102 56.1| 59.9 
Indiana 6 6| 3,423,827 3, 325, 843 1, 574 | 1, 218 7.2 6.5 
Kentucky 46 46 | 19, 149,313 | 20, 444, 585 198 197 | 1,960 | 1,814| 73.5| 67.7 
Maryland............. 1 2 62, 444 135, 236 1 8 | 2,000 | 1,540 4 .9 
New Mexico 2 1 251, 670 293, 371 2 1| 2,200 | 1,500 8 .9 
n ——————Ó € 12 16 | 5,222,112 | 8,035, 426 49 56 | 1,190 | 1,218 11.0 12. 9 
Pennsylvania......... 72 75 | 20,217,879 | 24,889,177 360 403 | 1,637 | 1,599 | 111.6 | 122.0 
ennessee............. 6 305, 204, 449 12 7 | 1,700 | 1,333 3.9 1.8 
all 17 19 | 3,458,913 | 3, 653, 148 56 51 985 | 1,067 | 10.4 | 10.3 
Virginia 21 16 | 9,506,570 | 8,885,724 102 97 | 2,104 | 2,210 | 40.6 | 40.6 
West Virginia 216 | 278 | 62,898, 700 | 75,012, 690 754 921 | 1,505 | 1,550 | 214.9 | 270. 4 
Wyoming............. 1 1 62, 250 38, 204 3 8 | 1,500 | 1,500 .9 .9 
Total 430 | 494 153, 251, 478 173, 999, 774 1, 786 | 1,998 | 1,659 | 1,656 | 561.2 | 626.9 


! Includes all mines using belt conveyors, 500 feet long or more for transporting coal underground. Ex- 
cludes main-slope conveyors. 


STRIP MINING 


Strip mines have two substantial advantages over underground 
mines: (1) The output per man per day in strip mines is more than 
double that in underground mines, and (2) the average value of strip 
coal, f.o.b. mines, is about one-third less than the average value of 
coal from underground mines. See figures 9 and 10. 

The rapid growth of strip mining was made possible by the develop- 
Se of loca: and improved stripping and drilling equipment and 
trucks. 

An increase in the average capacity of trucks used in strip mines 
has reduced the number required. The average hauling distance 
from strip mines to tipples or ramps is approximately 5 miles. 

The average thickness of overburden at all bituminous coal and 
lignite strip mines in the United States was 46 feet in 1960, the 
latest year for which figures are available. Several strip mines 
handled an average of more than 70 feet of overburden in 1960, 
and a few handled more than 80 feet. 
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FIGUEE 9. I ae tons per man per day at bituminous coal and lignite mines 
in the United States, 1915-63, by underground, strip, and auger mines. 
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FIGURE 10.—Average value per ton, f.o.b. mines, of bituminous coal and lignite 
produced in the United States, 1915-63, by underground, strip, and auger 
mines. 
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TABLE 31.—Bit uminous coal and lignite strip mines using power drills in bank or 
overburden in the United States 
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TABLE 34.—Method of haulage from bituminous coal and lignite strip mines to 
tipple or ramp, in the United States, 1963, by States 


Montana: 


State 


Average | Average |__ 
Number | capacity | distance 
of trucks | per truck | hauled 
net tons)| (miles) 


Strip mines reporting method of haulage 


— | — . ———— Tt  —am a | ——ÓÀ]táÀÀ— i 


Bituminous.......... 


Lignite 


Pennsylvania............ 
South Dakota (lignite)... 


West Virginia............ 


Wyoming 


CO = ^ EA Fee bal — 
88288885 
O O 0 0 @ 2 O Ov ix uoo 


Š oo 
oo 


SEET 
S O O ix CA = HD 


—[ | — | —— F UÜ—P  ] ——s | er 


Strip mines 
Production not report- | Total strip 
ing method| production 
of haulage- | (net tons) 
Percent- | production 
Net tons age of | (net tons) 
total pro- 
duction 
4.1 | 1,918, 302 68. 7 874, 501 2, 792, 803 
2. 4 649, 453 76. 1 203, 945 853, 398 
1.4 144, 332 99. 2 1, 100 145, 432 
1.9 830, 477 97.0 26, 106 856, 
3.6 | 27, 143, 800 99. 5 143, 510 | 27, 287,310 
4.6 | 10, 656, 369 97.4 283,114 | 10, 939, 483 
3.6 , 035, 983 98. 1 20, 168 1, 056, 151 
2.9 1, 162, 342 99. 6 4, 622 1, 166, 964 
3.5 | 19, 570, 582 79.1 | 6,181,640 | 25, 752, 222 
7.2 333, 45.2 403, 410 736, 459 
3.1 3, 103, 592 98. 9 33, 276 3, 136, 868 
-3 3, 000 100.0 3, 000 
1. 5 284, 364 100.0 |------------ 284, 364 
1.5 287, 364 100.0 |... `... . 287, 364 
3.1 | 1,031,448 100. 0 caca da 1, 631, 448 
3.1 | 2,352,445 98. 1 44, 663 2, 397, 108 
6.8 | 18, 697, 111 76. 6 5, 710, 309 24, 407, 420 
7.8 874, 128 91. 6 80, 954, 296 
5. 5 | 18, 189, 135 74.3 | 6,278,637 | 24, 467, 772 
.8 16, 561 o 16, 56 
9. 6 749, 403 30.1 1,741, 334 2, 490, 737 
4.2 | 1,611, 804 70.0 9, 247 2, 301, 051 
3.0 7,357 100.0 o 7, 
6.7 | 5,762, 628 77.4 | 1,686, 686 7, 449, 314 
6.5 | 2,953, 630 98. 2 52, 946 3, 006, 576 
4.7 |119, 681, 295 83.0 | 24, 459, 382 | 144, 140, 677 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1963, by States and counties 


Average | Average Average 
Number| Produc- | number | number | Number of| tons per 
State and county ofstrip | tion (net | of men | of days | man-days | man per 
mines tons) working | worked worked day 
daily 
Alabama: 
A 8 3 67, 401 45 75 3, 375 20. 00 
Blount---..... . v Tere Ee 1 95, 808 26 320 8,331 11. 50 
S ² ˙·ꝛ»ꝛ h 2 6, 500 3 129 372 17.44 
Jefferson. 9 375, 050 105 250 26,191 14.82 
e 4 125, 671 27 276 7, 485 16. 79 
Tuscaloosa—ꝛ—ñ— l !.! .... 7 431, 740 92 173 15, 990 27. 00 
III E 18 1, 576, 570 275 169 46, 438 33. 95 
Wists, 2 973 25 244 6, 095 18. 70 
Total Alabama 46 | 2,792,803 598 191 114, 277 24. 44 
A E EENE 5 853, 398 196 255 49, 906 17.10 
Arkansas 
Franklin E 1 80, 686 17 221 3,755 21. 49 
Johnson (1) (1) (1) (1) ( 
r (1) (1) (1) (1) (1 
Other counties. ._.------.--------- 4 64, 746 40 168 6, 731 
Total Arkansas 5 145, 432 57 184 10, 486 13.87 
Colorado: 
El Paso. (1) (1) (1) (1) 6 (1) 
o u Ee (1) (1) ( (1) 1) (1) 
LEE 1 5, 586 2 123 247 22. 62 
Montrose - (1) 6 Q (1) 8 Q 
Rent (1) (1 0 (1) 1) (1 
Other counties.. .................. 7 850, 997 108 212 22, 857 
Total Colorado. ................ 8 856, 583 110 210 23, 104 37. 08 
Illinois 
i 1 33, 16 153 2, 444 13.71 
Bures. (1) (1) (1) (1) 1 (1) 
ATTEN 16 | 6,272,588 840 253 212, 486 29. 52 
Greene 63 (1) (1) (1) Q 
Grunoggg (! (1) (1) (1) (1) 1) 
Well (1) () (5) (1) (1) (1) 
ersonnen 1 7, 512 751 10.00 
Le —— (1) (1) (1) (1) (1) 6 
Mere 0M (1) (1) (1) (1) (1) 1) 
Peoria. PA 5 926, 352 122 270 32, 943 28.12 
PITY sees l u ol. 9 e nceusde (1) (1) (1) (1) (1) (1) 
Randolph......................... 8 (1) (1) 6 (1) (1) 
Bt. lll 88 1 (1) (1) 1) (1) (1) 
Sins 10 | 2,327,976 263 91, 473 25.45 
IA A -- 6 1) (1) (1) (1) (1) 
| A W 8 ( 1) (1) (1) (1) 1 
Vermiljonun—ꝛ 3 1,106, 574 1 37, 046 29. 87 
z P 1 ; 2 119 12.92 
Ill eegen (1) 1 (1) (1) (1) ( 
illiamson. nnn 6 | 2,738,044 293 282 82, 596 33.15 
Other counties 21 | 13,871, 679 1,244 282 350, 237 39. 61 
Total Illinois. ................-- 64 | 27,287,310 2, 999 270 810,214 33. 68 
In : 
% AA 7 | 1,028, 865 170 233 39, 624 25. 89 
Dariee — 1 82, 135 16 186 2, 969 10.86 
Fountain (3) () () (3) 0) 0) 
Greens 6 | 1,528, 622 274 55, 932 27.33 
Owen (4) 10) (1) (1) (1) () 
A saasaa 1 7,577 12 245 2, 937 2. 58 
A ⁰ 8 4| 1. 820, 632 265 266 70, 485 25. 83 
Spen eee 4 68. 27 152 4, 143 16. 50 
EIN EE 1 8, 264 8 133 1,005 8. 22 
Io 1 506, 7 78 241 18, 771 81. 79 
Winne 10 | 5,413, 511 406 262 106, 502 50. 83 
Other counties. 3 437, 4 62 245 15, 206 28.77 
Total Indiana................... 38 | 10, 939, 483 1, 248 254 317, 564 34. 45 


EEE | TD | ees eS | ED | ED | a EE 
ns — . | aT ——— | AD | TT 


See footnotes at end of table. 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1963, by States and counties—Continued 


Average | Average Average 
Number | Produc- | number | number | Number of | tons per 
State and county of strip | tion (net | of men | of days | man-days | man per 
mines tons) working | worked | worked day 
daily 
Iowa: 
Mahask aa 6 331. 349 68 800 20, 403 16.24 
Marion...-....... ... ME 7 595, 053 103 232 23, 930 24. 86 
Monroe.......---.---------------- 3 43, 416 11 141 1, 508 28. 79 
Van Buren 1 18, 554 9 130 1,170 15. 86 
Wapello— 2 67, 779 17 293 4, 980 13.61 
Total Iowa. a 19 | 1,056,151 208 250 51, 997 20.31 
Bourbon 2 9, 029 111 780 11. 58 
Shed é (3) (1) O) (2) (1) (1) 
/ see 1 1, 319 117 6.64 
Crawſord—— (!) (1) ( () 0) 0) 
Other count les 6| 1,156,016 249 55, 178 20. 96 
Total Kansas 9| 1,166, 964 231 243 56, 192 20. 77 
a (ee — | — —é— — — — — o 3 
Kentucky, Eastern: 
Ill! ³ AA 888 2¹ 547, 042 130 169 21, 987 24.88 
CT BEE EE 1 39, 189 26 100 2, 613 15. 00 
Breathitt. -.---------------------- 3 41 100 4,133 15.00 
J ³ AA e 2 13, 189 12 93 1.117 11. 81 
Herlan............................ 6 218, 930 23 255 5,876 87.26 
Jackson........ enne c 1 20 100 ; 15. 00 
Knoll... conne wa oru 4 451, 397 125 129 16, 121 28. 00 
(Cé, EE 2 116, 263 81 239 7,410 15. 69 
Laurel... 222 l l. Ds. ss: 2 67,841 30 150 ; 15.00 
Lawrenc 1 24, 223 7 60 420 57.67 
I K 8 3 195, 612 17 162 2, 758 70. 93 
Letcher--------------------------- 4 N 49 2, 22.68 
Agon. e (1) (1) (1) (1) (1) (1) 
o AAA -0 2 23, 000 10 142 1,420 16.20 
i EUER 5 320, 940 16 197 3,151 101, 84 
A A 9 359, 577 44 127 5, 595 64. 27 
AO AAA (1) (1) (1) Q 
Rockcastle........................ 1 ; 4 45 1 0.00 
bau EE 7 242, 193 153 12, 917 18.75 
Other counties 2 73, 331 10 199 i 86.85 
Total Eastern Kentucky........ 76 | 2,846,811 079 143 96, 869 29.39 
Kentucky, Western 
(dE (1) 1) (1) (1) (1) (1) 
Christian. -..........-...---....-- 1 58, 659 15 227 408 17.21 
Daviess........-...------.--..---- 3 797, 679 74 20, 072 38. 74 
pun] dec € (1) (1) (1) (1) (1) 
< Hopkins ons oe oes see remm rc 10 | 3, 906, 684 377 239 90, 078 43. 37 
Meins sacas cacao 1 10 212 2,120 20. 72 
Muhlen berg 914, 426, 685 798 297 236, 969 60. 88 
ll... 88 8| 2,977,313 306 252 77,132 38. 60 
e EE (1) ( (1) (1) 1 (1) 
Webster. ......................... 3 346, 322 50 211 10, 571 32. 76 
Other counties .................- 5 835, 416 136 j 36.10 
Total Western Kentucky 40 | 22, 965, 411 1, 766 255 449, 642 50.94 
Total Kentucky 116 | 25,752,222 2, 445 224 546, 511 47.12 
dg (rs 
A . ........ swese 20 123, 761 68 142 9, 707 12.75 
, lisu 11 612, 698 89 236 20, 904 29.31 
Total Maryland 31 736, 459 157 195 30, 611 2A. 06 


——n——o r [í M — ,) —— | —ñ8-—ñ ̃ 3 —ä¶iꝓÿä ——MMM 
— | — [| I r 


See footnotes at end of table. 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1963, by States and counties—Continued 


State and county 


Sl 


Total Missouri................-. 
Montana (bituminous): Rosebud..... 
Montana (lignite): Richland.......... 

Total Montana 
New Mexico: 


McKinley 3....................... 
Ban J unns 


Ward 
Other counties 


Total North Dakota (lignite)... 


See footnotes at end of table. 
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TABLE 35.—-“Strip ping operations in the bituminous coal and lignite fields of the 
United States, by States and counties—Continued 


State and county 


Oklahoma: 


eem em —⸗— Yk — ee = 


Allegheny.......-__.__-------.-.--- 


Total Pennsylvania 
South Dakota (lignite): Dewey 


Beouatchie 2 c... 
Van Buren 


Total Virginia. 
Washington: Kittitas - 


See footnotes at end of table. 


Number 
of strip 
mines 


Produc- 
tion (net 
tons) 


Average 
number 
of men 


Average 
number 
of days 
worked 


Average 


Number of | tons per 


man-days | man per 


worked 


day 
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12, 595 
14,474 
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24, 407, 772 
16, 561 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1963, by States and countries—Continued 


Average | Áverage Average 
Number| Produc- | number | number | Number of| tons per 
State and county of strip | tion (net | of men | of days | man-days | man per 
mines tons) working | worked | worked day 
daily 
West Virginia: 

AAA 14 876, 328 177 180 31, 948 27. 43 
ee OA 4 498, 767 106 199 21, 107 23. 63 
Brooke pondria 6 017 67 231 15,575 24.27 
Fette 3 877 87 8, 614 27. 15 

An. OI i () () 0 () 
Greenbrier—ꝛ 1 19, 852 7 177 1. 242 15. 99 

BON ¿CS s s S esse CRUS 21 | 1,127, 413 260 204 ; 21.26 
Kanawh aa 6 810 75 236 17, 730 35.24 
E/; 8 (1) (q 10) () () () 
Lincoln........................... 2 11, 765 14 74 i 11.42 
Logan... u l. — (1) () (1) I (1) 
Iiir 3 52, 048 20 76 1,495 34.81 
e bib 2 107, 398 24 183 24, 44 
MeDowe lll. 7 E 101 201 20, 346 27. 56 

rr O! 3 186, 207 31 168 5, 35. 31 
Mingo............................ 1 , 545 7 5 35 44.14 
Monongalia.....--..--...-....-.-- 4 103, 005 16 220 8, 526 29. 21 
Nicholas — .. 5 256, 455 62 153 9, 477 27. 00 
Pio s A 17 ; 151 269 40, 703 24.49 
Putnam. ..... A444 (1) (1) (1) (i) (5) (1) 
A ꝛ—— 7 ; 42 215 9,011 25. 74 
Randolph......................... 5 120,470 43 170 7,244 16.63 
/ IA 4 34 75 2, 566 86. 72 
z esee trous 2 85, 238 21 105 2, 200 38. 59 
Pl m e 3 64, 092 18 99 1,766 86.30 

ebster...... .. . TS 8 65, 330 206 11, 625 5.62 

ins snas OI (1) O) () O) 
Other counties —ꝛ— 7 624, 719 131 217 21. 99 

Total West Virginia 130 | 7,449,314 1, 500 199 208, 351 24.97 

Campbell......................... 1 495, 886 34 262 8, 914 55. 63 
P))! 8 4 531, 021 87 158 18, 711 88, 78 
Converse O) ) 8 G V 
I ec ee seus 0 1 1 1 1 1) 
Sheridan 2 375, 823 237 8, 541 44. 00 
Other counties. ................... ; 846 101 218 72.82 
Total Wyoming 12 | 3,006, 576 258 206 53, 102 56. 52 
Total United State 1, 431 |144, 140, 677 22, 588 222 | 5,023,378 28. 69 


) Included in “Other counties” to avoid disclosing individual operations. 
2 To avoid disclosing individual operations Montana and McKinley County, New Mexico, are combined. 


AUGER MINING 


Augers are generally used in areas where strip mining has become 
economically impracticable because the overburden is thick. They 
were used first about 1945, and separate statistics on coal-recovery 
augers begin with 1951. The rapidly expanded production of coal 
by stripping during World War II in the mountainous areas of the 
northern Appalachian region left many miles of high wall containing 
exposed coal seams. After several years of experimentation, large, 
efficient augers as much as 84 inches in diameter were developed to 
recover the coal from these exposed coal seams. 

Production at auger mines increased rapidly from 205,000 tons in 
1951 to 13 million tons in 1963. Augers were used to mine coal in 
eight States in 1963, and sales of augers reported by three manufac- 
turers indicate continued growth of auger mining. A few coal- 
recovery augers have been sold for underground use; these units and 
the coal produced by them have been included with coal loaded 
mechanically underground. 
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TABLE 37.—Units of coal-recovery augers sold to bituminous coal and lignite 
ee for suiface use in the United States, as reported by manufacturers, by 
tates 


ennessee 
Virginia ͤ⁰ b 3 1 1 
West Virginia. 24 3 2 2 9 
et 47 18 15 36 


MECHANICAL LOADING 


Prior to 1925 less than 1 percent of the total underground output 
was mechanically loaded. During the following 10 years (1925-35), 
as better machines were developed, mechanical loading increased 
more than 1 percent per year, and in 1935 almost 14 percent of the 
total underground output was mechanically loaded. Development 
was rapid in some States and practically nothing in others. The 
percentage of underground production mechanically loaded in 1935 
In certain States was as follows: Wyoming (90), Illinois (56), Indiana 
(64), Pennsylvania (7), West Virginia (2), and Kentucky (1). During 
the next 20 years (1935—55), mechanical loading increased rapidly 
averaging a gain of more than 3 percent per year until it included 
85 percent of the underground output in 1955. 

Although the increase in mechanical loading has leveled off in the 
past few years, the type of loading equipment has changed consider- 
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ably. In the past 10 years, the proportion produced by mobile 
loading into mine cars decreased from 24 to 2 percent of the total 
mechanically loaded, and mobile loading into shuttle cars increased 
from 53 percent in 1953 to 65 percent in 1956, then it decreased to 
55 percent in 1963; production from continuous-mining machines 
increased from 4 to 40 percent, and all other types of mechanical 
loading decreased from 16 to 3 percent. 

The most important change in mechanical loading in recent years 
was the introduction of continuous-mining machines. In 1963, 104 
million tons of bituminous coal was produced at 342 mines by 
continuous-mining machines, whereas in 1962, 90 million tons were 
produced at 297 mines. In 1963, 193 mines, compared with 150 
mines in 1962, used continuous-mining machines exclusively. 

Longwall mining began in November 1951, on a 340-foot face in 
the Pocahontas No. 4 seam in Raleigh County, West Virginia. At 
the Coal Show of the American Mining Congress in Cleveland in 
May 1964, a great deal of interest was stimulated concerning longwall 
mining. Four large U.S. manufacturers of underground coal mining 
equipinent either exhibited their own make or were prepared to 
deliver imports of longwall mining equipment. Two other corpora- 
tions exhibited foreign made longwall mining equipment. Production 
from longwall mining to date has not been large and as a result 
separate A den have not been published. However, a special survey 
revealed that in 1963, longwall mining was practiced in four States 
(Illinois, Oklahoma, Utah, and West Virginia), and a total of 816,003 
tons was mined by this method. 

Sales of mobile loading machines, continuous-mining machines, and 
bridge conveyors decreased, whereas sales of shuttle cars, gathering 
and haulage conveyors, and room or transfer conveyors increased. 
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TABLE 39.—Bituminous coal and lignite mechanically loaded underground in 
the United States, by type of loading equipment 


Type of loading equipment 


——— Dd 


Mobile machines: 
Direct into mine cars 
Onto conveyors. .......-...-.---..--.---------- 
Into shuttle cars 
Continuous-mining machines: 
Onto conveyors... ..........--..--..-..----.---- 
e wid duckbille 
crapers and conveyors equipp u 
or other self-loading heads 
Hand-loaded conveyors... ......-.-.-------------- 


Total mechanically loaded. . . ............... 
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TABLE 43.—Units of mechanical loading equipment sold to bituminous coal 
and lignite mines for underground use in the United States, as reported by 
manufacturers 


Change 
Type of equipment 1962 1963 from 1962 
(percent) 
Mobile loading machines 113 89 —21.2 
Continuous g machines 149 137 —8.1 
Conveyors l..-.------------------------ 58 81 +39. 7 
Number of manufacturers reporting 15 151.2: lent 


1 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 


TABLE 44.—Units of mechanical loading equipment sold for use in bituminous 
coal and lignite mines in the United States, as reported by manufacturers, by States 


Mobile loading | Continuous mining Room conveyors 1 


machines machines 
State 
1962 1963 1962 1962 1963 

RN e EE 10 8 Du d A 8 
ier Dil ie AA ES EE 
A A 5 rd IA ll 1 
Indiana_...... 8 y AA AA 060 | ASA A 
Kentuceky_........ ß 42 24 17 5 3 
SS EE D A 3| | WM 2222 1 
h; ͥ Vd zones I 
Pennsylvania ——n .. 15 9 56 28 26 
Tennessee 1 3 2 3 3 
P / %⁰]⁰ꝛ˙iebi punanata se s t a cscs See z s. E 
Kat, TN 2 5 oY fie esse ese 11 
West Virginia 32 36 55 21 36 
lr 113 89 149 58 81 


1 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 
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TABLE 45.—Units of conveying equipment sold for use in bituminous coal and 
lignite mines in the United States, as reported by manufacturers, by States 


Bridge conveyors Shuttle cars Gathering and 
haulage conveyors ! 
State PT 

1962 1963 1962 1963 1962 1963 
Alabama —Pũ l. L: [Zalo zal 7 12 6 2 
ohhh y s S Es AA 1 1 2 
TE, EE 8 5 8 10 5 
QUANG EE EA AA EH AE 10 3 
Kentueky_..... ß .. eset 7 5 88 41 14 22 
NA EA ß EE, e Te . . . | Me 
Ohio... tS A 1 111 4 3 
Oklahoma I/! EE ES P 8 
Pennsylvania.. 16 18 60 28 63 48 
Tennessee 2] AA 4 1 4 
E111111ͤÜ]⁰¹ Ain... y S2 uju u Z: coo 1 š 1 1 
Virginia. ............................-.... 1 0 A 12 9 
West Virginia 33 16 58 09 48 100 
Total... l... . u... . l... 61 54 186 196 171 199 


1 Includes all gathering and haulage conveyors with a capacity over 500 feet, except main-slope conveyors. 


MECHANICAL CLEANING 


Mechanical cleaning means cleaning raw coal with mechanical 
devices that separate out impurities, usually by differences in specific 
avity, and does not include coal that is only screened. Mechanical 
evices are divided into two general classes—wet and pneumatic. 
About 93 percent of the coal cleaned in 1963 was cleaned by wet 
methods. 

All coa] mechanically cleaned in 1963 has been classified into seven 
Kee The percentage of total production cleaned was as follows: 

igs (49), dense-medium processes (26), concentrating tables (13), 
pneumatic cleaning (7), classifiers, launders, and flotation each about 
2 percent. Magnetite and sand were most commonly used as mediums 
in cleaning bituminous coal by the dense-medium processes. Magnet- 
ite was used in cleaning 44 million tons, and sand was used in cleaning 
29 million tons. 

Although mechanical cleaning by froth flotation has been in use at 
bituminous coal mines in the United States since 1930, it was not until 
1960 that the tonnage cleaned by this method was large enough to be 
listed separately. “Bituminous coal cleaned by froth flotation in- 
creased from 1,826,000 tons in 1960 to 4,539,000 tons in 1963. 
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TABLE 46.—Growth of mechanical cleaning at bituminous coal and lignite mines 
in the United States 


Mechanical cleaning Percentage 
Total!!! OË total 
production production 
Year (thousand | Number of} Raw coal Cleaned Refuse | Percentage| mechani- 
tons) cleaning | (thousand coal (thousand | of refuse cally 
plants tons) (thousand tons) toraw coal| cleaned 
tons) 

o 517, 763 (1) (1) 27, 692 (1) 5.3 
9 500, 745 236 (1) ; 1) 5.7 
19299 534, 989 280 40, 241 36, 799 8. 6 6. 9 

ACID 467, 526 297 42, 645 38, 800 9.0 8.3 
1931414 roce 382, 089 312 39, 529 36, 172 8.5 9. 5 
1932 8 309, 710 309 32, 903 30, 279 8. 0 9. 8 
1933.............- A 290 37, 682 34, 558 8.3 10. 4 
1934. 359, 368 203 43, 556 39, 827 8. 6 11.1 
1935.............- 372, 373 320 49, 473 45, 361 8.3 12.2 
193666. 439, 088 342 67, 162 61, 095 9. 0 13. 9 
1037;__ 2; 8 445, 531 (1) (1) 65, 000 OI 14.6 
1088 Sr nc cus 348, 545 374 71, 207 63, 455 10.9 18.2 
19399. 394, 855 366 88, 895 79, 429 10. 6 20. 1 
19400 460, 771 387 115, 692 102, 270 11. 6 22. 2 
194l cee eee 514, 149 417 133, 379 117, 540 11.9 22.9 
1942 582, 693 438 162, 598 142, 187 12. 6 24.4 
19432. 590, 177 432 167, 310 145, 576 13. 0 24. 7 
/ — 619, 576 439 182, 071 158, 727 12. 8 25. 6 
1945... 577, 617 439 172, 899 147, 886 14. 5 25.6 
1048... hese sue 533, 922 445 163, 633 138, 670 15.3 26.0 
py ae ST a ua 630, 624 461 206, 620 174, 436 15.6 27.7 
1048 599, 518 502 215, 217 189, 880 16. 0 80.2 
1919 437, 868 571 184, 691 153, 652 16. 8 35. 1 
1950.......... Soe 516,311 612 238, 391 198, 699 16.7 38. 5 
1951.............- 533, 665 631 289, 838 240, 010 17.2 45.0 
19599? 466, 841 62⁵ 274, 246 227, 265 17.1 48.7 
1953 — 457, 290 611 295, 654 241, 759 18.2 52.9 
1954. 391, 706 613 287, 005 232, 764 18.9 59. 4 
1955_------------- 464, 633 575 335, 458 272, 715 18.7 58.7 
173 500, 874 583 359, 378 292, 365 18.6 58.4 
1957222: 8 492, 704 593 370, 546 304, 027 19.3 61.7 
1958. 410, 446 573 320, 898 259, 035 19. 3 63. 1 
1959 2: 412, 028 555 337, 138 269, 787 20. 0 65. 5 
196060 — 415, 512 535 337, 686 273, 169 19. 3 65. 7 
1961.............. 402, 977 503 328, 200 264, 711 19.3 65. 7 
19622 422, 149 508 339, 408 271, 633 20. 0 64. 3 
1983 3 458, 928 499 362, 141 289, 462 20. 1 63. 1 


Data not available. 
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TABLE 47.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States, 1963, by States 


Mechanical cleaning 


Raw coal 
(net tons) 


Cleaned 
al 


co 
(net tons) 


Refuse 
(net tons) 


Percent- 
age of 
total pro- 


Percent- | duction 


age of 
refuse to 
raw coal 


mechani- 
call 


y 
cleaned 


— — — n | oc — È E 


Ei 
= 


(1) 


a 
IDA h 


— 
e Se S -S- 


15, 906, 268 
633, 
1) 
3 1, 336, 189 
56, 089. 541 


10, 493, 014 
378, 856 


5, 413, 254 
255, 128 


19. 7 


mt 9 


een E SRS Bor 


OOH h O O 100 DO-J00 


em 
a c 
— 


888888388288 ES 
en & t 00 OI Eni (Qo INO OUO OU „ 


a —2—ñæ— P •üA-Lük⅛ũ . d sd E 


499 


362, 141, 708 


289, 462, 405 


72, 079, 393 


ë 


2 


Total pro- 
State duction 
(net tons) 
Alabama. 12, 358, 962 
ER AA 853, 398 
Arkansas 220, 650 
Colorado............... 8, 690, 512 
linois. ................ 51, 736, 316 
Indisna.............. .-| 15,099, 
Kansas. .......-....... 1, 168, 679 
Kentucky. 77, 350, 451 
Missouri..............- , 174, 502 
Montana (bituminous). 53, 466 
New Mexico. .........- 1, 944, 850 
Gui .. . . . pe eee , 
Oklahoma 1, 007, 656 
Pennsylvania 71, 500, 953 
'Tennessee.............- 6, 121, 
EE 4, 359, 531 
Virginia 30, 530, 995 
Washington............ 1 
West Virginia 132, 567, 763 
oming.............. , 124, 105 
Other States 3.......... j 588 
Total 458, 928, 175 
Included in Colorado. 
2 Includes Arkansas. 


s Includes Georgia, Iowa, Maryland, and lignite from Montana, North Dakota, and South Dakota. 
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TABLE 48.—Mechanical cleaning of bituminous coal and lignite in the United 
States, by types of equipment 


Wet methods 
Jr EE, UNICI 
Year I matic | Grand 
Concen-| Clas- Laun- | Dense- | Unclas- methods| total 
Jigs trating | siflers ders | medium) sified! | Total 
tables processes 


CLEAN COAL (THOUSAND NET TONS) 


1938_....___________ 27,615 984 1, 521 10,681 4,450| 4,936 | 53,187 | 10,268 | 63,455 
1939..........-..--- 37,056 | 1,402| 5,917 | 12,809 | 4,683 | 5, 867 67, 11,695 | 79,429 
1D ocn 47,004 | 2,330 | 7,762 | 16,269 | 6,692 | 7,173 | 87,200 | 14,980 | 102,270 
1041.......-..-..--- : 2,510 | 8,177 | 16,954 | 9,344 | 10,106 | 100,378 | 17,162 117, 540 
1942 .........--.--- 66,876 | 3,138 | 10,529 | 18, 12,495 | 10,304 | 122,000 | 20,187 | 142,187 
1943.—— q i 2.929 | 11,854 | 17,424 | 13,388 | 12,688 | 124,375 | 21,201 | 145,576 
1044 — 3. — 74,175 | 2,753 | 14,780 | 19,686 | 13,869 | 13,400 663 | 20, 158, 
194 68,600 | 2,504 | 14,203 | 18,980 | 12,875 13, 200 | 130,470 | 17,416 | 147,886 
IT 64,702 | 1,447 | 13,883 | 16,021 | 14,173 | 11,833 | 122,059 | 16,611 | 138,670 
1947.——— 85,931 | 2,980 | 14,648 17,902 17,702 16, 920 156,083 | 18, 74, 
1948—— — 87,506 | 4,360 | 18,304 | 16,788 17,008 | 164,664 | 16,216 | 180,880 
1949. .........--.--- 72,423 | 4,040 | 14,865 | 11,228 | 17,821 | 20,321 | 140,708 | 12,944 | 
1950 94,161 | 4,093 | 18,059 | 11,630 | 28,948 | 25,679 | 183,170 | 15,529 | 198,690 
“A asas qasqa asua qa 101,746 | 5,811 | 23,174 | 10,362 46,497 | 221,430 | 18,580 | 240,010 
1952. .....---.--..-- 97, 3,723 | 19,296 | 11,738 31, 321 ,205 | 208,619 | 18,646 | 227, 266 
1953.—— 101,001 | 4002| 18,312 | 11,988 | 36,805 | 50,386 | 222,404 | 19,265 241, 759 
1954—— 99,913 | 6,606 | 16,115 | 12,156 | 43,104 | 36,143 | 214,037 | 18,727 232,764 
S 114,538 | 7,443 | 17,656 | 11,400 | 49,332 | 52,051 | 252,420 | 20,295 | 272,715 
S eae 124,858 | 9,535 | 15,064 | 10,223 | 56,937 | 51,437 | 268, 24, 311 y 
1957—— 133,844 | 14,389 14, 282 8, 63,678 | 44,760 | 279,259 | 24,768 304,027 
miM s ae 115,321 | 18,142 | 8,793 | 6,768 | 52,735 | 38,394 | 240,153 | 18,882 | 259,035 
1959..........--.--- „836 | 27,453 | 8,935 | 7, 305 66,951 | 14,058 | 251,538 | 18,249 | 269, 787 
1960 136,633 | 30,741 | 11,012 | 7,561 | 66,251 | 2,832 | 255,030 | 18,139 | 273, 169 
111 133,360 | 30,158 | 9, 263 6,529 | 65,148 | 2,562 | 247,020 | 17,691 | 264,711 
1962—— — 136,879 | 31,859 | 5,681 | 5,986 | 68,565 | 3,959 252,929 | 18,704 271,633 
103 . s. 142,540 | 37,492 | 5,558 | 5,221 74, 177 4,539 | 269,527 | 19,935 | 289,462 
PERCENTAGE CLEANED 
1933 43.5 1.6 7.1 16.8 7.0 7.8 83.8 16.2] 100.0 
1939.......--------- 46. 6 1.8 7.5 16.1 5.9 7.4) 853| 14.7 100.0 
1940....--.--------- 46.0 2.3 7.6] 15.9 6.5 7.0 85.3 14.7 | 100.0 
J 45.3 2.2 7.0 144 7.9 8.6] 85.4 14.6 100. 0 
1000... aes 47.0 2.2 7.4] 13.1 8.8 73| 85.8 14.2 | 100.0 
1943—ͤ—r 45.4 2.0 8.1 12.0 9.2 8.7] 35.4 14.6 100.0 
CA 46.7 1.8 9.3 12.4 8.8 8.4] 87.4| 126 100. 0 
104 46.4 1.8 96] 128 8.7 8.9 88.2 118] 100.0 
Vr 46.7 10] 10.0 11.6 | 10.2 8.5 88.0 120] 100.0 
1947_....----------- 49.3 1.7 8.4 10.3 10.1 9.7 89.5 10. 5 100. 0 
1948— — 48.4 2.4 10.1 9.3 11.4 9.4 91.0 9.0 10.0 
1949— cnn 47.1 2.6 9.7 7. 3 11.6 13.3 91.6 8.4 100.0 
ARES. 47.4 2.4 9.1 5.8 146 12.9 92.2 7.8 100. 0 
1050 55:50. 0 42.4 2.4 9.7 43| 141 19.4| 923 7.71 100.0 
1952..........--.--- 42.8 16 8.5 52] 13.8 19.9| 91.8 8.2 100. 0 
1953.—— m 41.8 1.6 7.6 4.9 15.2 20.9 92.0 8.0] 1000 
1954.—— — 42.8 3.0 5.7 39| 21.8 17.9 951 49] 10.0 
1955 42.0 2.7 6.5 42| 181 19.1 | 926 7.4 | 100.0 
1956.......--------- 42. 7 3.3 5.1 3.5 19. 5 17.6| 91.7 8.3 | 10.0 
1057... x 44.0 4.8 4.7 2.7 | 210 147 | 91.9 8.1 100. 0 
1958.......-..------ 44.5 7.0 3.4 26| 20.4 148| 927 7.3 100.0 
1950_-.------------- 47.0 10.2 3.3 27| 248 5.2] 93.2 68| 100.0 
1960 50.0 113 4.0 28 248 1.0 93.4 6.6 100. 0 
Ee 50.4 | 11.4 3.5 24| 24.6 LO| 93.3 67| 100.0 
1962..............-- 50.4 11.7 2.1 2.2 25.2 1.5 931 6.9 | 100.0 
S 49.2 13.0 1.9 18 256 L6| 931 69| 10.0 


1 Of the total unclassified tonnage in 1960, 1,826,000 net tons was cleaned by flotation. In 1961-63, all of 
the tonnage under “Unclassified” was cleaned by flotation. 
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TABLE 49.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States, by underground, strip, and auger mining 


Underground mines 
Year Total pro- Cleaned 
duction 
(net tons) 
Net tons Percent 
CJ! 349, 550,972 | 194, 934, 599 55.8 
ip^ EE 289, 112, 031 | 184, 372, 053 63.8 
19552... lol OS Sl. ss 343, 465, 239 217, 199, 126 63. 2 
I CO: SSO: 365, 774, 043 | 232,231,914 63. 5 
188777 — 360, 649, 141 | 242, 981, 446 67. 4 
183. 28 286, 884, 244 198, 710, 828 69. 3 
1 AE 283, 433, 655 | 203, 829, 017 71.9 
1060 BEEN 284, 888,310 | 205, 804, 076 72.2 
!! Ee 272, 765, 985 199, 359, 507 73.1 
1 8 281, 266, 368 200, 662, 784 71.3 
1008... acne A 302, 256, 400 215, 717, 996 71.4 
Auger mines 
Total pro- Cleaned 
duction 
(net tons) 


Strip mines 
Total pro- Cleaned 
duction 
(net tons) 
Net tons Percent 
105, 448, 


124, 108, 538 59, 317, 324 
116, 241, 787 58, 932, 257 
120, 953, 334 64, 417, 972 


8888 88888 PP 
Seo ONOGA ei OD 


Total, all mines 
Total pro- Cleaned 
duet ion 
(net tons) 


Net tons Percent 


8 
Š 
x 
e 
N 


A `. 2, 290, ; 

jp — P — . 4, 460, 019 619, 675 13.9 
188353. 6, 075, 400 1, 093, 017 18.0 
jo Bee 8, 044, 652 1, 861, 957 23.1 
19672... ——ÁQ€ 7, 946, 237 1, 728, 424 21.8 
Do —X 7, 919, 516 1, 391, 766 19.0 
jo n —Ó 7, 640, 613 1, 539, 698 20. 2 
1960... / 7, 994, 373 1, 008, 493 12.6 
EE —————— 8, 231, 733 850, 506 10.3 
1 ——— 10, 582, 733 1, 479, 830 14.0 
1900... er een ee 12, 531, 098 1, 711, 926 13.7 


457, 290, 440 | 241, 758, 577 
391, 706, 300 | 232, 764, 023 


464, 633, 408 | 272,715, 484 
500,874,077 | 292, 365, 384 
493, 703,916 | 304, 027, 194 
410, 445, 547 | 259, 034, 851 


8888 BBEBB SS 
- nn Oem O 


412,027, 502 | 269, 786, 687 
415, 512, 347 | 273, 168, 694 
402, 976, 802 | 204, 710, 942 
422,149,325 | 271,032, 599 
458, 928, 175 | 289, 462, 405 
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WATER USAGE 


The Bureau of Mines collected detailed statistics on water at coal 
preparation plants for the first time for the year 1962. "Table 51 
ives the water usage and water disposal by States. The principal 
tates, named in order of importance were: West Virginia, Illinois, 
Pennsylvania, Kentucky and Alabama. By far the major portion 
of the water used was recirculated. 

The method of treatment of the water is shown in table 52. Prac- 
tically none of the new water used at coal preparation plants was 
treated. "The major portion of the recirculated was clarified by thick- 
eners and settling ponds. A small amount was filtered. 

The most significant thing about the water at coal preparation 
plants is that almost all of the water—98 percent—was from self- 
operated systems. Also, almost no saline water and only an insignifi- 
cant amount of sewage effluent were used. 


TABLE 51.—Water usage at bituminous coal and lignite preparation plants in 
the United States, 1962, by States 


(Million gallons) 
Water usage Water disposal 
State 
New water | Recirculated Total Consumed Discharged 
water 

Alabama 2, 330 7, 363 9, 693 352 1, 978 
Alaska... 1, 344 132 1, 476 3 1, 340 
California ——— -- 18 18 36 10 8 
Colorado 5 15 20 1 4 
GGG AAA 5, 304 22, 409 27, 713 427 4, 877 
AO A Pp m 1,190 8, 685 9, 875 142 1, 048 
Dette 147 1, 715 1, 862 101 46 
Kentucky..............-........ 8, 096 14, 623 22, 719 535 7, 561 
¡E uri. 226 1, 067 1, 293 109 116 
Montana........................ 2 2222 2 
New Merico—ꝛ-— . e 41 341 4 38 
h AAA 645 7,091 7, 136 290 355 
Oklahoma 26 132 1 11 15 
Pennsylvania —- 2, 682 23, 483 26, 165 768 1, 914 

ennes see /. f DR H 

SE 995 1, 399 2, 394 626 
Weines 1, 593 8, 010 9, 603 278 1, 316 

Washington. nnn 25 4 
West Virginia 7, 169 42, 024 49, 193 2, 028 5, 141 

Wominds lll „ RR SS 
Total..-------------------- 31, 833 138, 511 170, 344 5, 689 26, 144 


141-148—64——9 
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TABLE 99. — Water treatment at bituminous coal] and lignite preparation plants, 
1962, by method of treatment 


Type of Water 
Method of treatment New water Recirculated water Waste water 
Million Percent Million Percent Million Percent 
gallons gallons gallons 
e hetsia 24, 688 82 1, 978 1 4, 170 22 
Settle... 8 1, 489 5 116, 309 82 12, 284 64 
FI ⁵ QUEM 2 7, 840 5 1, 808 9 
Aerate— -.  . . . -. 128 1 2, 150 2 10 (!) 
Botten... ee E 261 1 8, 607 e AAA EE 
Control of pH 2, 200 7 3, 904 3 585 3 
pitate ll ll... 339 1 9, 244 2 221 1 
Bactericide 186 1 3, 120 2 2⁵ (i) 
Other.......... ee 9 (1) 520 (1) 141 1 


1 Less than 1 percent. 


MECHANICAL CRUSHING 


TABLE 53.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States ! 


Number Percentago Number Percentage 

Year of mines Coal crushed of total Year of mines |Coalerushed| of total 
crushing | (nettons) | production erushing | (nettons) | production 

coal crushe coal crushed 
1940 716 [ 35,251,061 7.7 || 1954. ....... 982 | 122,288, 369 81.2 
1944. 814 | 66,400, 564 10.8 || 1955......... 1,225 | 161,470,318 94.8 
1945. ......- 830 70, 936, 808 12.3 1959535 1,370 | 172, 389, 802 34.4 
19466 851 | 66, 663, 732 12. 5 || 1957 1,452 | 173,098, 257 35.0 
1947 904 | 88, 985, 858 14.1 || 1958. ....... 1,359 | 146, 749, 108 85.8 
1948. ....... 995 | 91,564,311 15.3 || 1959. ....... 1,393 | 151, 225, 633 36. 7 
1949 1,120 | 77,327, 91 17.7 || 1960 1,348 | 160,875, 418 88. 7 
1950. ....... 1,210 101, , 731 19. 7 || 1961. 1,217 | 146, 765, 297 36. 4 
19511. 1,374 | 118, 663, 712 22.2 || 1962 1,202 | 159,654, 414 37.8 
1952. ......- 1, 325 | 108, 102, 158 23.2 || 1963. ......- 1,288 | 183, 006, 848 39. 9 

1953. 1,239 | 116, 493, 415 25.5 


1 Data not available for 1941-43. Lignite and Virginia semianthracite mines are not included in 1940-49, 
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FicuRE 11.—Percentage of total production of bituminous coal and lignite 
crushed at mines in the United States, 1944-63 


TABLE 54.— Mechanical crushing of bituminous coal and lignite at mines in the 
United States, by States 


Percentage of 


mines crushing total production 
State al crushed 
1962 1963 

AO TEE 37.8 40.1 

D) ̃ — — EES 67. 1 68. 1 

AEN ̃ — ᷣ¾qà U ——¼ͤͤ—T———— 82 52. 5 77. 0 

1111 A et AWA sasa 33. 5 38. 0 

111 ͤͤ isis eh 6oBV EE 19, 716, 112 40. 7 42. 6 

TTT ̃ — A O si E 7, 317, 593 8, 421, 531 46. 6 55.8 

WWW —AE[— 222 8 96, 207 79.3 79. 6 

PS AC ARI Pa 563 66. 1 65. 2 

22 AA IN et 22, 198, 454 32.1 32. 4 

. REA 136, 626 273, 025 16.6 23.5 

ac a IM 8 821, 736 1, 410, 377 28.4 44.4 
Montana: 

MEDIEN. EE E 7 8 18,466 83.3 34.5 

- ARA 1 1 364 97.0 98. 2 

Total otal Montana a A MER 8 9 84.0 88.3 

A AMARA 4 4 385 95. 8 98.6 

Nam Dakota CI LL oes quiis 14 15 840 70. 5 78.7 

A AA 110 115 995 33. 5 36. 3 

Otia FFF 9 6 657, 296 701, 62.7 69.6 

AA ss aa aps OU 271 280 81, 972, 226 89,421, 652 49.0 55.1 

— Dakota CIC as 1 1 7,105 6, 39.7 40.9 

jj e 22 26 1, 388, 202 2, 284, 432 22.3 37.3 

PT AAA EEN 36 34 8, 082, 288 3, 157, 277 AT 72.4 

Vv : A 62 48 10, 145, 277 11, 515, 637 34. 4 37. 7 

WII NN 7 5 43, 025 3 18.3 10. 6 

LAT 1 IO e 300 338 37, 570, 603 , 508, 31.7 29. 8 

yo 6. .: 9 11 2, 043, 732 3, 011, 493 79. 6 96. 4 

J i” | AAA 1,202 183, 006, 848 37.8 89. 9 
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Figure 12.—Percentage of total bituminous coal and lignite treated for allaying 
dust at mines in the United States, 1940-63, by type of agent used. 


TABLE 56.—Treatment of bituminous coal and lignite at mines for allaying dust 
in the United States, by States 


Number of mines Coal treated Percentage of total 
treating coal (net tons) production treated 
State ALI A 
1962 1963 
DI — — 88, 549 Y .8 
E RI A S 3,170 1.2 .9 
. 239, 237 7.1 10.3 
o AAA EAS 4, 299, 526 8.9 9.0 
TT" Te 1,003, 775 6.4 5.6 
A 2 ee EES 13,277 1.2 .9 
Mirna 50, 838 5.6 5.3 
e A os s= oss ss 9, 696, 390 14. 0 11.2 
Dol .; AAA 10, 000 1.2 .9 
PER OI ͤ AE 73, 267 2.5 1.4 
Montana: 
ieee A 31.5 40.2 
d rE Tee BUS ET | NN, b asas EEN ̃ ̃F[— l 
Total 3 1 6. 4 6. 3 
LOA . 58. 4 82. 9 
North Dakota 1 | s.s... 19.3 21.7 
c 10. 6 11. 7 
o SEC A 4.7 3.8 
ennsylvania EE 9.2 7.6 
South — ` MEMOREM 39. 7 40. 9 
Dean SEP SE ͤ 8 47. 0 40. 1 
Li. AAA 14.8 11.1 
1 ²˙mu ²w¹ h-m.. ¹·¹¹¹ AA NEG, H l a u 880 S= .3 
3 82 14. 6 14. 4 
AAA 11 8.7 7.0 
141 — 638 11. 8 11. 1 


THERMAL DRYING 


Because most of the bituminous coal and lignite produced in the 
United States is either sprayed with water underground to reduce the 
dust in mining, cleaned by wet methods, or subjected to wet screening 
in the tipple, the problem of removing surface moisture is vital. The 
moisture must be removed for any one or a combination of the follow- 
ingreasons: (1) To avoid freezing difficulties and to facilitate handling 
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the coal during shipment and transfer to the firebox; (2) to reduce the 
heat wasted in evaporation of surface moisture on the coal, thus 
increasing efficiency in burning; (3) to decrease transportation costs; 
(4) to improve the coal so that it may be used for specific purposes, 
such as producing coke and briquets; and (5) to facilitate drycleaning. 

Removal of surface water from fine coal usually presents an in- 
dividual problem at each preparation plant. Fine coal has a greater 
surface area per unit weight than coarse coal; therefore, its capacity 
for retaining moisture is proportionately greater. Removing water 
from coarse coal is relatively easy, but the problem is greater with 
coal that is 10 mesh or finer.‘ 

The two components of the total moisture content of wetwashed 
coal are inherent moisture and surface moisture. Inherent moisture 
is present in the coal in the bed. Surface moisture is attached to the 
surface of the coal particles or retained in cracks and fissures other 
than capillary openings in the coal substance. 

There are three principal methods of removing surface moisture 
from coal: (1) Gravity drainage, (2) mechanical dewatering, and 
(3) thermal drying. Thermal drying is generally used on coals that 
cannot be readily dried by gravity drainage or mechanical means, 
such as screens, centrifuges, and filters. 

The annual reports of bituminous coal and lignite producers to the 
Bureau of Mines for 1957 included data on thermal drying for the 
first time. These and succeeding reports have included data on 
thermal drying only at the preparation plant and have not included 
thermal drying at powerplants or other industrial plants. 

Thermal driers have been divided into seven groups: (1) Continuous 
carrier, (2) fluidized-bed, (3) multilouvre, (4) rotary, (5) screen, 
(6) suspension or flash, and (7) vertical tray and cascade. 

Each type of thermal drier has been designed to handle a definite 
range of sizes of coal. The size of coal most commonly reported as 
thermally dried in 1963 was A- by 0-inch coal. 

More than 17 percent of the bituminous coal mechanically cleaned 
in 1963 was thermally dried. 

Bituminous coal and lignite thermally dried amounted to 51 million 
tons, or 11 percent of the total production in the United States. 


TABLE 57.—Thermal drying of bituminous coal and lignite in the United States, 
by type of drying equipment 


Number of thermal Thermally dried 
drying units 


(net tons) 
Type of drier 


Suspension or flash.............---..- 
Vertical tray and cascade. ............ 


4 Lyons SC R. Dewatering and Thermal Drying. Oh. in Coal Preparation. AIME, 2d. ed., 1950, 
Dp. . 


648-71 
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TABLE 58.—Comparison of thermal drying of bituminous coal and lignite with 
mechanical cleaning at mines in the United States, by States 


Cleaning plants, 

number Percentage 

Production mechani- Thermally dried of cleaned 

cally cleaned (net tons) (net tons) coal ther- 

State With mally dried 

'Total thermal 
drying 

1962 | 1963 | 1962 | 1963 1962 1963 1962 1963 1962 | 1963 
Ilinois............. 54 53 21 23 | 43,918, 398 | 45, 786, 182 7, 177,923 | 8,709,760 | 16.3 19. 0 
Indiana............ 16 | 15 10]| 10 | 11,847,002 | 11,153,201 | 3,063,153 | 2,977,990 | 25.9 | 20.7 
Kentucky 77 73 9 7 | 41,726,820 41, 919, 403 | 2,878,716 | 2,200,392 | 6.9 5.2 

North Dakota 

ignite) r ⅛ð KA w 886 370, 000 290, 000 |......|...... 
Ohio 2020 6 6 | 13,186, 941 | 13, 432, 566 | 1,922,312 | 2,460,475 | 14.6 | 18.3 
Pennsylvania...... 91| 89| 15] 15 | 40,261,140 | 45,132, 123 | 4,223,202 | 4,765,130 | 10.5 | 10.6 
Uta gn. 7 7 4 4 2, 774, 284 2, 914, 094 1. 518, 269 1. 668, 009 | 54.7 57.2 
Virginla............ 24 29 3 3 | 12,832,402 | 12,958,882 | 3,753,008 | 3,356,801 | 29.2 | 25.9 
Washington 5 3 1 1 230, 037 186, 833 170, 507 129, 816 | 74.1 69. 5 
West Virginia 153 | 153 | 48 | 53 | 88, 933, 759 100, 181, 830 21, 879, 500 | 23, 996, 951 | 24.6 24. 0 
Other States 61 | 57 — 4 — 15, 921, 816 | 15, 797, 192“ 44 2 
Total... . ` 508 | 499 | 117 | 122 |271, 632, 599 |289, 462, 405 | 46, 956, 590 | 50, 555, 330 17.2 | 1 17.4 


1 Excludes North Dakota. 


TABLE 59.— Thermal drying of bituminous coal and lignite at mines in the United 
States, by States 


Percentage 
Number of | Grand total production Thermally dried of total 
thermal (net tons) (net tons) production 
State drying units thermally 
dried 

1962 | 1963 1962 1963 1962 1963 1962 | 1963 
Inos 50 53 48, 487, 362 51,736,318 | 7,177,923 | 8,709,766 | 14.8 | 16.8 
Indiana... . 28 28 15, 708, 902 15,099,679 | 3,063,153 | 2,977,990 | 19.5 | 19.7 
Kentucky............... 10 69, 212, 019 77,950,451 | 2,878,716 | 2,200,392 | 4.2 2.8 
North Dakota (lignite). ` 4 4 2, 732, 854 2, 898, 988 370, 000 290,000 | 13.5 | 12.1 
JJ) er Me ded E 18 94, 124, 663 30,789,830 | 1,922,312 | 2,460,475 | 5.6 6.7 
Pennsylvania...........- 90 22 65, 315, 386 71,500,953 | 4,223,202 | 4,765,130 | 6.5 6.7 
33 4 4 4, 207, 020 4, 359, 531 | 1,518,269 | 1,668,009 | 35.3 38.3 
Virginia. 20 17 29, 474, 323 30, 530,995 | 3, 753, 008 3,356,801 | 12.7 | 11.0 
Washington 2 1 234, 957 190, 225 170, 507 129, 816 | 72.6 | 68.2 
West Virginia 92 96 | 118,499,067 | 132, 567,763 | 21,879, 500 | 23,996,951 | 18.5 | 18.1 
Other States_....-..-...-]------]------ 94, 062, 772 86, 403, 444 Leen 
Tot. 266 | 253 | 422,149,325 | 458, 928, 175 | 46, 956, 590 | 50,555,330 | 11.1 | 11.0 
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PRODUCTION BY STATES AND COUNTIES 


Detailed production and employment statistics are shown in table 
60 for each coal-producing county in the United States from which 
three or more operators submitted reports for 1963. Statistics on 
counties with less than three reporting producers have been combined 
with data for “Other counties" to &void disclosing individual figures, 
except when the Bureau has been granted permission to publish 
statistics separately. Production of mines on the border between 
two States has been credited to the State in which the coal was mined 
rather than to the State where the tipple was. If the coal was mined 
in both States, the tonnage was apportioned accordingly. 

Bituminous coal and Tignite were mined in 25 TA and 312 
counties. As soft coal is the source of a large part of the economic 
activity in many counties, the key items pertaining to the industry 
are published by counties and are useful in analyzing potential 
markets. These key items are (1) method of shipping the coal, (2) 
value, (3) number of men working daily, (4) days worked, and (5) tons 
per man per day. 

The most striking fact illustrated by the following table is the wide 
variation among several counties in the same State, not only in pro- 
duction but also in average value and average tons per man per day. 
The differences in average value are due to quality of coal, method of 
mining, method of transportation, or market conditions. The 
differences in output per man per day are caused mostly by physical 
conditions, mining methods, and extent of mechanization. 


1963 


Led 
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Figure 13.—Percentage of total production of bituminous coal and lignite, 
1933-63, by method of shipment from mines, and percentage used at mines. 
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1937 dota not available 


TABLE 61.—Bituminous coal and lignite shipped from mines, by method of 


min 
shipment, and that used at mines in the United States 


Method of shipment from mines 
Used at dk 
Year Ship by|Shipped bel Truckedto| mine! | production 
and | water and final 
trucked to | trucked to | destination 
rail water 
THOUSAND NET TONS 
RS , 258 13, 021 15, 463 333, 630 
AAA E AI EE 313, 304 15,1 18, 739 12, 197 359, 368 
00 CEN IS RO 319, 742 18, 327 21, 960 372, 373 
MEL Z NON A IO asas dus 370, 763 24, 868 27, 929 15, 528 439, 088 
p AA 16, 903 25, 592 10, 714 348, 545 
KS B5 P (2) (2) (2) (2) 445, 531 
0 — — 331, 190 22. 220 29, 534 11, 902 394, 855 
T ͤÄ——— . papu yaaa AA 380, 29, 493 35, 540 15, 350 460, 771 
BN MEN EE 30, 240 40, 056 18, 669 514, 149 
EIA RUE Dg dC 482, 814 34, 018 45, 154 20, 707 582, 693 
CTT ¿ss SL aswa m S S 49 30, 188 21, 693 
4 — —ͤ — 527, 136 31, 518 20, 799 619, 576 
o0 — — —̃ sss 27, 548 41, 477 18, 120 7 


See footnotes at end of table. 
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TABLE 61.—Bituminous coal and lignite shipped from mines, by method of 
shipment, and that used at mines in the United States Continued 


Method of shipment from mines 


Used at Total 
Year Shipped by|Shipped by| Trucked to mine ! production 
rail and | water and final 
trucked to | trucked to | destination 
rail water 


THOUSAND NET TONS—Continued 


1048... 5 2570 S.S ĩð2A 450, 615 24, 642 42, 731 15, 934 533, 922 
1947. EE WEE 527, 282 29, 803 55, 859 17, 680 630, 624 
/// A EHE 498, 194 26, 735 58, 260 16, 329 599, 518 
III ³ðL 8 356, 602 21, 829 47, 786 11, 651 437, 868 
1950. JJͤ 8 417, 225 27, 583 58, 286 13, 217 516, 311 
105[.- le cet eer tec ENSE 430, 387 29, 984 58, 132 15, 162 533, 665 
))) %ðͤK 8 ed 375, 911 27, 746 50, 231 12, 953 466, 841 
)))) ³ð K a 362, 133 35, 648 47, 102 12, 407 457, 290 
7 oc co oe r ³Üͤ&ß˙ ; ES 305, 918 32, 912 44, 689 8, 187 391, 706 
VOR Get Ne aus oe a pu 8 355, 924 47,476 51, 607 9, 626 464, 633 
DL EE EE 390, 015 50, 732 49, 768 10, 359 500, 874 
1057 el 380, 471 51,171 50, 334 10, 728 492, 704 
el EE 305, 642 43, 899 50, 605 10, 300 410, 446 
19503A A ³ĩ³ A E 300, 763 45, 954 52, 564 12, 747 412, 028 
19860 Ee MESES TEES 303, 865 46, 784 52, 699 12, 164 415, 512 
!( - Ree ee 293, 546 46, 348 51, 044 12, 039 402, 977 
1080. cs rt ⁵ 83 307, 328 48, 106 54, 853 11, 862 422, 149 
If 333, 989 50, 664 60, 901 13, 374 458, 928 


PERCENTAGE OF TOTAL 


// ⁵³ oye 87.9 3.9 4.6 3. 6 100. 0 
7 cosmos Nee 87. 2 4.2 5. 2 3. 4 100. 0 
!! E 85. 9 4.9 5.9 3.3 100. 0 
I M E 8 84.4 5.7 6.4 3.5 100. 0 
1937........-.----- mmm (s) (?) (2) (2) 100. 0 
1111 EE 84.7 4.9 7.3 3.1 100. 0 
D MM 83. 9 5.6 7.5 3.0 100. 0 
EE 82. 6 6.4 7.7 3.3 100. 0 
104) EE 82. 7 5.9 7.8 3.6 100. 0 
CI E (( 82. 9 5.8 7.7 3. 6 100. 0 
I. 8 84.0 5.1 7.2 3.7 100. 0 
ee 85.1 5.1 6.5 3.3 100. 0 
1065 Eeer ebe 84.9 4.8 7.2 3.1 100. 0 
f... 8 84. 4 4.6 8.0 3.0 100. 0 
//; 8 83.6 4.7 8.9 2.8 100. 0 
E (8 83. 1 4.5 9.7 2.7 100. 0 
77 8 81.4 5.0 10. 9 2.7 100. 0 
It ee 80.8 5.3 11.3 2.6 100. 0 
p PP CO a 8 80. 7 5.6 10.9 2.8 100. 0 
| eege 80.5 5.9 10.8 2.8 100. 0 
. 79.2 7.8 10. 3 2.7 100. 0 
LE 78.1 8.4 11.4 2.1 100. 0 
IJ) 76. 6 10.2 11.1 2.1 100. 0 
)))) “.: 77. 9 10. 1 9. 9 2.1 100. 0 
A S 86 77.2 10. 4 10.2 2.2 100. 0 
777%) 88 74.5 10.7 12.3 2.5 100. 0 
7) w 73.0 11.1 12.8 3.1 100. 0 
EE eebe 73.1 11.3 12.7 2.9 100. 0 
J). a 72.9 11.5 12.6 3.0 100. 0 
VVT - 72.8 11.4 13. 0 2.8 100. 0 
1903: ao K Sq EPA QE 72.8 11.0 13.3 2.9 100. 0 


t Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all other Kä poses at mine, and transported from mine to point of use by conveyor, tram, or pipeline. 
? Data not available. 
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TABLE 62.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1963, as reported by mine operators 


By State | Total for 


Route State (net tons) | route (net 
tons) 
RAILROAD 
Reeg Alaska.................... 831, 807 831, 807 
Colorado.................. 4, 731 
Atchison, Topeka & Santa fee Hines 102, 625 823, 130 
New Mexico 715, 77 
inoisS-------------------- 339, 985 
Indiana------------------- 4, 900 
Baltimore Ohio. Oid- 2. tags cet 3, 787, 564 |> 36, 730, 390 
Pennsylvania............. 4, 896, 088 
West Virginia. 21, 701, 853 
Bessemer & Lake Erie Pennsylvania 1, 296, 176 1, 296, 176 
Cambria & Inodians 4%hZ' %%% A 1, 756, 942 1, 756, 942 
Carbon County ! 1, 132, 062 1, 132, 062 
Kentucky AR 11, 1 i2 578 
B , 578 
Chesapeake & Ohio Virgil conncn ccoo canzzo 4 508 |( 38, 341, 735 
West Virginia. 37, 209, 064 
Cheswick & H arma I—kn l.. Pennsylvania 381, 441 381, 441 
Illinois.------------------- 7, 718, 939 
Chicago, Burlington & Quincy--------------------- Missouri . 580.780 |f 9,305,895 
Wy0minp..... ence. 760, 134 
Chicago & Eastern Nllnois Indiana ITU . 500. 342] 2,996,604 
Chicago & Illinois Midland Une 5, 152, 765 | 5,189, 765 
ndiana................... , 626, 
Chicago, Milwaukee, St. Paul & Pacific [Montana (bituminous).... 526 | 1, 809, 931 
Noth Dakota (lignite)..... 183, 375 
Chicago & North Western low es Dal V RHOD 
Illinois..................-- 1, 150, 967 
Chicago, Rock Island & Pacific.-------------------- IOW8---------------------- 16, 035 1, 373, 002 
ee EE 6, 000 
Adee hassan asua as (Virginia .. 3216 978 |} 3,470,834 
Colorado & Wyoming (0222222 8 748, 600 748, 600 
UA: (AOS YO 1, 510, 205 
Denver & Rio Grande Western New Mexico 1, 3, 645, 996 
EE 2, 134, 107 
Detroit, Toledo & Ironton.......................... ONG eege 5, 000 5, 000 
0 69, 519 
Erie-Lackawanna_.-.....-.-.------------------------ { Pennsylvania 81 213 ) 150, 732 
Great Northern North Dakota (lignite) 436, 586 436, 586 
Gulf, Mobile & Ohio............ coco Illinois 568, 844 568, 844 
E EE 12, 395, 639 
Illinois Central... coccion Indiana... .. 54, 946 |$ 26, 152, 294 
Kentucky 13, 701, 709 
Illinois Terminal... ooo Illinois 0⁴ 237, 604 
A CN ͤmbm mw CHE Virginia 3, 246, 345 8, 246, 345 
Johnstown and Stony Cree. Pennsylvania. ............ 61, 608 61, 608 
Kansas City Southern Oklahoma 133, 518 133, 518 
Kentucky & "Tennessee n Kentucky 307, 627 307, 627 
Lake Erie, Franklin & Clarion —n Pennsylvania. ............ 421, 853 421, 853 
K es FE 1, 528, 152 l 
: entucky................. 23, 608, 025 
Louisville & Nashville Penne S 646, 987 25, 809, 608 
Virginia. 25, 544 
III ³ 8 Alabama 776, 044 776, 044 
Midland Valley—I—P—— 2... ccc c lll cll... Oklahoma................. 259, 308 259, 308 
Missouri-Illinois. ................ LLL LLL c llc ee ee Ilinois.................... 787, 768 787,76 
Kansas 528, 268 
Missouri-Kansas- Texas Missouri 865, 212 ! 1, 435, 606 
Oklahoma 42, 126 
ee á 195, 103 
IHllinois______ 2 222i. , 939, 714 
Missouri Paciflo 222. cc ccc ccc c c LL. Mio 000 s 18, 949 5, 247, 701 
Oklahoma................. 93, 935 
Monon eeneg dies y ies Indiana 114, 388 114, 388 


See footnote at end of table. 
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TABLE 62.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1963, as reported by mine operators— 


Continued 
By State | Total for 
Route State (net tons) | route (net 
tons 
ve beer P Ivani 1, 115, 447 
enusy R „115, 
CCC West Virginia 480589 592,90 
Moe. Pennsylvania... .. 1, 124, 083 1,124, 083 
Illinois 5, 686, 
New York Central (includes coal shipped over Indiana .. 5, 613, 157 
Kanawha & Michigan, Kelley's Creek, Toledo Ohio ... 2, 879, 164 |; 23,851,617 
& Ohio Central, and Zanesville & Western) Pennsylvania „408, 353 
West Virginia 33 4, 174, 554 
New York, Chicago & St. Louis Ohbið..-----.-------2------ , 922, 
Kentucky................. 466, 
Norfolk & weetern. ee Virginia 10, 644, 166 |? 61, 401, 968 
West Virginia 87, 291, 156 
| Montana (bit. & lig.) 288, 899 
Northern Pacific ————- LLL ll ll lll Ll. North Dakota (lignite)..... 950, 971 1, 856, 088 
Washington 116, 168 
Pacific Coast AAA GE Ee 22, 031 
molana M ERN 1, 414, 232 
— i —— Seng rang :: 18 207 278 || 22,923, 911 
West Virginia. 99, 452 
Pittsburg & Samut -Mo Pennsylvania 2, 241, 623 2. M, d 
Pittsburgh & Lake Erie |----- 9 MESES 920, 377 
Pittsburgh & West Virginia Ohl0:. EE 818, 722 813 iH 
Arkansas PREE 13855 
kansas ; 
St. Louis-San Francisco. ..........................- FT 368, 192 1, 599, 451 
Oklahoma „ 438, 904 
E EE Dorn Dakota (lignite).... ` 287, 023 
V 2, 688, 703 
ind „„ 134, 679 
A A M Kentucky................. 828, 524 454, 619 
Tennessee 1. 884, 268 
Virginla .. . . . 418, 445 
Southern Iowa. I;; é 1, 748 
A A A ennessee 1. 005, 112 1, 008 112 
Tennessee Central la .... ! 522, 123 522, 123 
Tennessee Coal, Iron & Railroad Co Alabama ..... 2, 063, 205 2, 063, 205 
Toledo, Peoria & Western... (e | GG 47 520 | 484, 
p n ———Á——— I 1, 287, 704 
Wyoming 814, 164 ES E 
NO NEEN l AA a ec? 642, 032 
OW8- AAA 
Kg, JJ... ce Mio 546, 172 817, 065 
Western Allegheny ll ll ll lll.. Pennsylvania. ............ 93, 460 93, 400 
Maryland................. 631, 705 
Western Maryland................................ Pennsylvania............. 473, 893 4, 401, 052 
West Virginia............. 8, 205, 454 
Woodward Iron Company U— Alabama 950, 071 950, 071 
Youngstown & Southern AA 66, 272 66, 272 
Total railroad shipments. ..... |... . Lc Ll LLL LL Leclerc 833, 988, 551 | 333, 088, 551 
WATERWAY 
Allegheny Rive Pennsylvania............. 1, 645, 049 1, 645, 049 
Black Warrior River,! Alabama.................. 1, 653, 587 1, 653, 587 
Green R Kentucky. 7, 905, 103 7, 905, 103 
Guyandot River.._.......-.----.--.---...-....-...- West Virginla 2, 945 
Illinois River... .. Lc cc c Lll cl l.l... Illinois 2, 504, 500 504, 500 
Kanawha Riverrrr . .. .. ....- West Virginia............. 5, 124, 551 5, 124, 551 
Kentucky River Kentucky. 20, 400 29, 
Monongahela River (reat Vine 5 15 275 680 |] 20,661, 200 
AA 544, 885 
Indiana 1. 749, 995 
Ohio id; hd 3 Kentucky. 4,075, 066 |» 11, 039, 857 
o een 8, 868, 946 
est Virginia 800, 965 


See footnote at end of table. 
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TABLE 62.—Bituminous coal and lignite loaded for shipment by railroads and 
5 in the United States, 1963, as reported by mine operators 
Continue 


By State | Total for 
Route State (net tons) route 9 
ns 


WATERWAY—Continued 


Tennessee River. le ll ll l.l... Tennessee 98, 385 98, 385 
Total waterway shipmentgnnns. ... .. .... . .. ..... ll. 50, 664,076 | 50, 664, 076 
Toa lacon a at 1 for shipment by rail- 

an :: ĩ²Ü¾:), ]ĩð2q õ dd AA 384, 652, 627 | 384, 652, 627 

shipped by: by Age, from mine to final dest inat ion 60, 901, 440 60, 901, 440 

EE GE 13, 374, 108 13, 374, 108 
Total production, 1963__.__............. A 458, 928,175 | 458, 928, 175 


1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all other purposes at mir e, and transported from mine to point of use by conveyor, tram, or pipeline. 


CONSUMPTION 


The statistics on consumption of bituminous coal and lignite, b 
major consumer classes, are based upon complete coverage of a 
consumers in each class except ‘‘Other manufacturing and mining 
industries” and “Retail deliveries to other consumers.” The figures 
for both categories are based upon a monthly sample approximating 
35 percent coverage. A new benchmark representing complete 
coverage for “Other manufacturing and mining industries" was 
established for 1954, based upon data from the Census of Manufac- 
tures and the Census of Mineral Industries. The new benchmark for 
“Retail deliveries to other consumers” for 1954 represents the residual 
tonnage not otherwise accounted for and includes some coal shipped 
by truck from mine to final destination. 

Data for each month are determined by matching plants reporting 
for the latest month with identical plants reporting the preceding 
month, calculating the percentage change from the previous month, 
and applying this percentage change to the published figure for the 
previous month. The results have been reasonably reliable over a 

eriod of years. A detailed analysis of the establishment of the new 

enchmarks and the revisions in Cement mills,” “Steel and rolling 
mills," and “Bunker, foreign and lake vessels," is given in Bureau of 
Mines Weekly Coal Report 2113, March 14, 1958. The total of the 
classes approximates total consumption and is & much more reliable 
figure than “calculated” consum tion based on production, imports, 
exports, and changes in stocks, because certain significant items of 
stocks are not included in yearend stocks. See figure 14. 
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FiGURE 14.—Percentage of total consumption of bituminous coal and lignite, by 
consumer class, and retail deliveries in the United States, 1954-63. 


TABLE 63.—Consumption of bituminous coal and lignite, by consumer class, 
with retail deliveries in the United States 
(Thousand net tons) 


Manufacturing and mining industries 


Bunker, Rail- Other e- Total 
Year and | Electric| foreign | roads manu- | liveries 0 
month power and (class Beehive Oven Steel Ce- fac- to other classes 
utilities !| lake I) 3 coke coke an ment | turing n- shown? 
vessel 2 plants | plants | rolling | mills and j|sumers® 
dus 
tries 5 

19882... 2.2 s: 27,088 | 2,298 | 72,548 | 1,408 | 38,681 | 14,129 | 2,760 | 81,377 | 77,396 | 317, 685 
— 29, 707 | 2,423 | 76,037 | 1,635 | 44,343 | 15,391 | 3,457 | 87,314 | 83,507 | 343,814 
SÍ — 30,936 | 2,683 | 77,109 | 1,469 | 49,046 | 16,585 | 3,456 | 94,598 | 80,444 | 356, 326 
— 38,104 | 3,052 | 86,391 | 2,698 | 63,244 | 19,019 | 4,711 | 111,030 | 80,044 | 408, 293 
j |. y aae e 41,045 | 3,433 | 88,080 | 4,927 69, 575 | 18, 148 | 5,182 | 124, 056 76,331 | 430,777 
wayrapa 36,440 | 2,310 | 73,921 | 1,360 | 45,266 | 11,877 | 4,413 | 94,196 | 66,498 | 336,281 
sl ARA , 304 ,764 | 79,072 | 2,298 | 61,216 | 13, 5,194 | 100,637 | 68,770 | 376, 098 
TT AAA 49,126 | 2,989 | 85,1 4, 803 ,583 | 14,169 | 5,559 | 107,864 | 84,687 | 430, 910 


See footnotes at end of table. 
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TABLE 63.—Consumption of bituminous coal and lignite, by consumer class, 
with retail deliveries in the United States—Continued 
(Thousand net tons) 


Manufacturing and mining industries 


Retail 
Bunker, Rail- Other de- 'Total 
Year and | Electric | foreign | roads manu- | liveries of 
month power and (class |Beehive| Oven Steel Ce- fac- |toother | classes 
utilities !| lake I? coke coke and ment | turing con- shown? 
vessel? plants | plants | rolling | mills and  |sumers? 
mills 4 mining 
indus- 
tries 5 
194111. 59,888 | 3,304 | 97,384 | 10,529 82,609 | 15,384 | 6,735 | 121,880 | 94,402 | 492, 115 
1942. 63,472 | 3,226 | 115,410 | 12,876 | 87,974 | 14,722 | 7,462 | 132, 767 | 102, 141 , 050 
1943. 74, 3, 042 | 130, 12, 441 90,019 | 15,864 | 5,842 | 142,149 | 120,121 | 593, 797 
19444. 76,656 | 3,069 | 132,049 | 10,858 | 94,438 | 15,152 | 3,767 | 131, 498 | 122,112 | 589, 599 
19455. 71,603 | 3,192 | 125,120 | 8,135 | 87,214 | 14,241 | 4,203 | 126,562 | 119,297 | 559, 567 
1946_____-_-.-- 68,743 | 2,632 | 110,166 | 7,167 | 76,121 | 12,151 6,990 | 117, 732 ; 500, 386 
1947 86,009 | 3,087 ; 10,475 | 94,3 14,195 | 7,919 | 123, 96, 657 | 545,801 
1948. .......... 95,620 | 2,552 ; 10, 322 | 96, 14,193 | 8,546 | 110,060 | 86,794 | 519, 909 
1949... ......... 80,610 | 2,056 | 68,123 | 5,354 | 85,882 | 10,529 | 7,966 | 96,629 ; 5 
1950 88, 2,042 | 60,969 | 9,088 | 94,757 | 10,877 | 7,923 | 95,862 | 84,422 | 454, 202 
11) AAA 101,898 | 2,220 , 005 | 11,418 | 102,030 | 11,260 | 8,507 | 103,188 | 74,378 ,9 
1952755... soc 103,309 | 1,839 | 37,962 | 6,912 7 9,632 | 7,903 | 93,637 | 66,861 | 418, 757 
195333. 112,283 | 1,839 | 27,735 | 8,226 | 104,648 | 8,764 | 8,167 | 95, 160] 59,976 | 426, 798 
1954. 115, 235 1,244 | 17,370 980 | 84,411 6,983 | 7,924 | 77,115 | 51,798 | 363, 060 
1955 140, 550 1, 499 15,473 | 2,869 104, 508 7,353 | 8,529 | 89,611 , 020 | 423, 412 
1956. .......... 154, 983 1,470 | 12,308 | 4,043 | 101,870 | 7,189 | 9,026 „3 48, 667 | 432, 858 
1957__......_ ` 157, 398 1, 364 8, 401 3,473 | 104, 547 6,938 | 8,633 | 87,202 | 35,712 | 413, 668 
1958. oasis 152, 955 3, 725 1,017 | 75,563 | 7,268 | 8,256 | 81,372 | 35,619 | 366, 703 
19599. 165, 788 969 2, 1,827 | 77,354 | 6,674 | 8,510} 73, 29, 138 ; 
1960........... 173, 882 945 2, 101 1,640 | 79,375 7,378 | 8,216 | 76,487 | 30,405 
1961........... 179, 029 770 (8) 1,490 | 72,385 7,495 | 7,615 | 77,280 | 27,785 | 374, 405 
1962: 
January..... 17, 723 3 (8 172 7, 469 824 587 8, 068 4,503 | 39,439 
February 15, 443 |........ 6 158 6, 889 754 493 7, 197 3,541 | 34,475 
arch...... 16, 172 3 8 158 7, 536 752 591 7, 391 3,169 | 35,772 
April.] 14, 137 39 (8 114 7, 064 617 626 6, 482 1, 794 | 30,878 
By: O suus 15, 134 92 (3) 6, 339 525 650 6, 216 708 | 29,850 
June........ 14, 987 90 (8) 90 5, 384 481 675 5, 936 796 | 28,439 
July 15, 332 82 (8) 7 5, 063 446 679 5, 313 947 | 27,937 
August...... , 91 8 8⁴ 5, 275 493 689 5, 696 1,455 | 30,071 
September..| 14,995 88 (8 85 5, 263 477 677 5, 719 2, 29, 369 
October. 15, 968 92 (8) 104 | 5, 473 559 698 „605 2,464 | 31,903 
November..| 16,441 85 (8) 108 5, 397 639 685 6, 770 2,752 | 32,877 
December...| 18,213 22 (8) 95 5,771 192 669 7,373 3,814 | 36,709 
Total. ..| 190, 833 687 (8) 1,339 | 72,923 7,319 7,719 78,766 | 28,188 | 387,774 
1963: 
January 19, 684 1 (°) 110 6, 029 848 579 7,911 4,710 | 39,872 
February 17,624 |........ (8) 112 5, 637 786 516 7, 254 ,928 | 35, 857 
arch...... ` 17,073 1 (a 110 6, 603 743 599 7, 435 2,302 | 34,866 
April........ 15, 378 34 (8 144 6, 763 605 617 6, 729 1, 011 31, 281 
A 15, 717 99 (8) 168 7, 139 574 711 6, 635 0] 31,873 
June........ 16, 191 81 (8 160 6, 771 511 750 6,217 708 | 31, 
July.........| 17,053 72 (8) 142 6, 398 469 1 5, 900 841 31, 610 
August...... 17, 649 85 (5) 134 5, 976 447 740 6, 284 1,153 | 32, 
September..| 16, 566 89 (8) 134 5, 905 479 716 6,171 1,536 | 31, 596 
October..... 17, 593 98 (8) 139 6, 233 518 701 7, 023 1,511 | 33,816 
November..| 17,783 85 (8) 128 6, 108 597 719 7, 058 1, 905 , 
December. 20,727 25 (8) 132 6, 458 824 755 8, 180 3,118 | 40,219 


—s | — | — | RS EEN  ————— | —— —ää— 


Total. 209, 038 670 (8) 1,613 | 76,020 | 7,401 | 8,138 


8 
3 
8 
a 
Š 
D 
3 
Ë 


1 Federal Power Commission. 

3 Bureau of the Census, U.S. Department of Commerce, Ore and Coal Exchange. 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite for all 
uses, including locomotive, powerhouse, shop, and station fuel. 

* Estimates based upon reports collected from a selected list of representative steel and rolling mills. 

s Estimates based upon reports collected from a selected list of representative manufacturing plants. 

6 Estimates based upon reports collected from a selected list of representative retailers. Includes some 
coal ship by truck from mine to final destination. 

7 The total of classes shown approximates total consumption. The calculation of consumption from 
production, imports, exports, and changes in stocks is not as accurate as the Total of classes shown” because 
certain significant items of stocks are not included in year-end stocks. These items are: Stocks on Lake 
ang Stal eg docks, stocks at other intermediate storage piles between mine and consumer, and coal in 

ransit. 

8 Canvass discontinued. 
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Figure 15.— Trend in fuel economy at electric-utility powerplants in the United 
States, 1920-63. 


TABLE 64.—Fuel economy in consumption of coal at electric-utility powerplants 
in the United States 


IÓ certs — — ORES 


1919....... 3. 20 100. 0 || 1934....... 1. 45 45.3 || 1949. 1. 4 88. 8 
1920....... 8. 00 93. 8 || 1935....... 1. 44 45.0 || 1950_______ 1. 19 87.2 
1921....... 2. 70 84. 4 || 1938....... 1.44 45.0 || 1951....... 114 35. 6 
1922....... 2. 50 78.1 || 1937....... 1. 44 45. 0 || 1952....... 1. 10 34.4 
1923....... 2. 40 75.0 || 1938. 1. 40 43.8 || 1953. 1. 06 33.1 
1924. ...... 2. 20 68.8 || 1939....... 1. 38 43.1 || 1054. . 99 30. 9 
1923. ...... 2. 00 62.5 || 1940. 1. 34 41.9 1955. . 95 29. 7 
1922 1. 90 59.4 1941. 1.34 41.9 || 1950....... 94 29. 4 
1927......- 1.82 56.9 || 1942. 1. 80 40. 6 || 1957 . 93 29.1 
1928....... 1. 73 54.1 || 1943. 1.30 40. 6 || 1958....... . 90 28.1 
1929....... 1. 66 51.9 || 1944. 1.29 40.3 || 1959....... . 89 27.8 
1930....... 1. 60 50.0 || 1945....... 1. 30 40.6 || 1960....... . 88 27.5 
1931....... 1. 52 47.5 || 1946....... 1. 29 40.3 || 1961....... . 86 26. 9 
1932....... 1. 49 46.6 || 1947....... 1.81 40.9 || 1902....... . 86 20.9 
1933....... 1. 46 45.6 || 1948. 1.30 40. 6 || 1963. .86 2.9 


DISTRIBUTION OF BITUMINOUS COAL AND LIGNITE 


Tables 65, 66, and 67 summarize the distribution of bituminous coal 
and lignite in 1963 for types of consumer use by methods of trans- 
portation, coal-producing districts of origin, as well as geographic 
divisions and States of destination. “This information shows the 
participation of the bituminous coal and lignite industry in various 
energy markets of the Nation, both locally and nationally. It also 
provides benchmarks for special studies and analyses of the many 
factors that influence coal production and its utilization in the highly 
competitive energy market. 
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TABLE 65.—Distribution of bituminous coal and lignite, 1963, by method of 
movement and consumer use 


(Thousand net tons) 
Used at 
Electric | Coke | Retail| All Rail- | mines 
Shipments utilities | and gas| dealers| others | road and 
plants fuel |salesto 
em- 
ployees 


Total shipments to all destinations in the United 
States, Canada, and Mexico, by all methods of 
movements and consumer use, and overseas exports.| 211,444 | 82,732 | 26,011 | 98,763 | 1,545 1, 753 


Shipments to all destinations in the United States, 
anada, and Mexico by specific method of move- 


ment and consumer use: 
Method of movement: 

e EE 101, 239 | 34,838 | 16, 926 :208 |=: 8 
River and ex-river. ..........................- ,041 | 25,250 880 6, 71 — 
Great Lakes 1 8, 15,368 | 8,812 | 12,876 |........]........ 
Tide 15, 636 5,952 183 | 1, 812 —— 

%%% ee ein eee ee uu s 6, 632 | 4,210 | 15, 3 
Tramway, conveyor, and private railroad... ..| 12,698 8922 241 |: ul |. O: 
Method of movement and/or consumer uses un- 
D) EE Er REIR petto 8 1, 545 1, 753 
rr 211, 444 | 82, 732 | 26,011 | 98,763 | 1,545 1, 753 
Canadian] U.S U.S Net 


— | — — | ws —¼¼3 


Total shipments to all destinations in the United 

, Canada, and Mexico, by all methods of 

movements and eonsumer use, and overseas ex- 
POPES A A 8 593 70 6 | 33,317 —97 | 456, 137 


Shipments to all destinations in the United States, 
anada, and Mexico by specific method of move- 


ment and consumer use: 

Method of movement: 
EE, A A 8 214, 261 
River A EPA AAN O O A A A 79, 887 
EA AAA A A è PO c 50, 658 
A AE A A A A AR E 23, 583 
TE O NEIRA 8 36, 930 
Tramway, conveyor, and private railroad—-————̃é «4%» 13, 631 

Method of movement and/or consumer uses un- 

A A S 593 70 33, 317 —97 | 37,187 
( ³ĩðVs. ³ é 8 593 70 633, 317 —97 | 456,137 


1 Excludes shipments to Canadian Great Lakes commercial docks and U.8. dock storage for which con- 
sumer uses are not available; however, includes vessel fuel, the destinations of which are not available. 

2 Excludes overseas exports and U.S. tidewater dock storage for which consumer uses are not available; 
however, includes bunker fuel, the destinations of which are not available. 

3 Consumer use unknown. 

4 Excludes Canada; consumer use unknown. 
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TABLE 66.— Distribution of bituminous Goal and lignite, 1963, by district of origin 
and consumer use 


(Thousand net tons) 
I Used at 
District of origin ! Electric Coke and Retail Allothers | Railroad | mines and 
utilitles | gas plants dealers fuel sales to 
employees 
J; 20, 230 2, 652 8, 419 186 398 
A EEE EE 8, 882 21, 101 622 7, 613 15 35 
3 and 6....- 8 DEEN 24, 952 7,067 854 7, 664 123 18 
E - N 22, 7080 „„ 1, 955 11,602 285 68 
EE 1, 292 16, 652 2, 485 8, 333 82 472 
WEE 42, 948 25, 298 10,351 31,113 198 592 
EE 30, 091 29 2, 256 3, 983 3 
IJ 8 31, 656 1. 250 8, 295 14, 630 282 75 
11 ĩͤ 8 9, 242 |...........- 890 4, 822 138 23 
/! 8 9 41 S/ AA 
E A 88 6, 973 5, 312 386 
E A EE 611 1 
E RE 8 3, 732 137 211 
1 ¹ð1—me¹ͥ¹˙ 508 |...........- 7 
JJ lupus D E 1,048 1,843 321 
§öÜ ⅛5wme 8 A MA 
p MEME EE C eae 158 
FFA 458 2, 093 944 
7 A EE 1, 439 |............ 418 
r 623 |-.---------- 93 
Total ni as 211, 444 82, 732 26, 011 
Canadian | U.S. Great U.8. 
Great Lakes tidewater | Overseas |Net change 
District of origin ! Lakes dock, dock exports t in mine Total 
commercial storage š storage š inventory 
docks š 
A A 4 —11 —2 L 720 22 33, 950 
2 8? =). S ¿oru SA 201 38, 468 
3 and b-...-------------------- 174 93 10 2, 107 266 43, 328 
TTC 114 IA A 53 36, 685 
GE 70 50 5 13, 794 —245 36, 990 
———— EM 231 50 —7 15, 696 —397 126, 073 
 —— . .. 8 B AAN One et eic 172 36, 608 
1 ( S.. / . . . |... 20 51, 198 
III.... EE ĩð , E —79 15, 036 
11. A O E 14 1,360 
13%“ n UN 8 —77 13, 476 
11. ⁵ ↄ ͥ h·ĩĩ0yſſ ⁵ rr A AS EA 
11 A ats ß 8 —4 5, 159 
A 2 cose Add m . ᷑ selec IRIS: —4 758 
1111 E E E —16 9, 478 
WB ives Get eee O A A laut 8 —6 1, 547 
Ir A8 3 8 —5 3, 167 
JJV AAA ß EEN —12 4, 347 
A ay sole hae ⁰⁰y ss niece 4 2, 460 
pF bib. AAA EE —4 1, 
Total..----------------- 593 70 6 33, 317 —97 456, 137 


1 Producing districts are defined in: Bureau of Mines. Bituminous Coal and Lignite 
Distribution Calendar Year 1963. Mineral Industry Survey, March, 1964, 21 pp. 

2 Excludes Texas. 

3 Consumer use unknown. 

4 Excludes Canada ; consumer use unknown. 
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TABLE 67.—Distribution of bituminous coal and lignite, 1963, by destination 
and consumer use 


(Thousand net tons) 


Destination Total Electric Coke and Retail AU ` 
utilities gas plants; dealers | others! 


New England: 


Massachusetts... 4,346 3,433 |.......... 162 751 
RHEIN ------------------------------------ 4,341 3,491 472 48 330 
Maine, New Hampshire, Verniont, and Rhode 
¡FE WEE , 930 846 |.......... 90 394 
Middle Atlantic: 
NOW York e p sa ote tees cess 22, 417 11, 235 4, 020 373 6, 789 
New A A 6, 874 4, 930 397 58 1, 489 
Pennsylvania. axis Ee Ese eue 50, 201 18, 135 21,721 926 9, 419 
East North Central: 
ejm "o ————À— 49, 157 22, 991 9, 061 2, 623 14, 482 
e 3, 124 15, 359 10, 697 1, 739 5, 329 
III/ 8 39,086 | 20, 924 2, 798 5, 288 10, 076 
Mein é 29, 888 13, 582 4, 813 2,154 9, 339 
WISCONSIN EE 13, 168 6, 088 340 2, 418 4, 322 
West North Central: 
Mines 8 6, 143 3, 199 663 675 1, 606 
I7J77;öͤöͤõr ³⅛ü. ⁰²mu yy 8 5, 271 2.5358 714 2, 022 
Missõuüri- ws oe eset II A 7, 896 5, 214 113 541 2, 028 
North Dakota and South Dakota ————— 2, 113 1,233 |... 524 856 
Nebraska and Kans ass 1,819 | 998 |.......... 148 673 
South Atlantic: 
Delaware and Maryland. ....................... 10, 968 5, 018 4, 410 337 1,203 
District of Columbia. 360 |.......... 151 7 
ll EE 13, 323 7, 401 50 1, 042 4, 830 
West Virginia. osse os didas 16, 742 7,183 4, 648 284 4,727 
North e TE 11,187 1,926. PAE 798 2, 464 
South e EE 4, 442 2,474 |.......... 292 1, 676 
Georgia and Florida_......---------------------- 6, 436 8,8180 299 521 
East South Central: 
WOntuGk o ME 15, 453 10, 436 1,877 795 2, 345 
Tennessee. -------------------------------------- 14, 952 11,796 218 869 2, 069 
Alabama and Mississippi 17, 013 10, 204 5, 546 335 
West South Central: Arkansas, Louisiana, Okla- 
homa, and ‘Texas... as geet 8 802 17 616 37 132 
Mountain: 
Gerd... 8 3, 752 1, 816 1, 134 286 516 
Fl AAA 8 2, 334 4 1, 331 244 323 
Montana and Idaho. ............................ 1, 066 S 479 300 
ss mamashi 1. 977 1, 69 53 155 
New MeXIOO .. segasse se 1,132 1,085 |---------- 22 25 
Arizona and Nevada. ........................... 562 Yulia taba 38 85 
Pacific: 
Washington and Oregon... ...................... |y. i cease Rc 269 559 
a A A aea e ea 12890 ——„ 1, 653 4 33 
AJaSK8&8. CPC 855 336 |---------- 53 466 
Canada EE 13, 038 2, 483 5, 652 811 4, 092 
RD ato EE f k secte ees loot 
Destinations not revealable.......................... 1, 350 170 602 32 546 


Destinations and/or consumer uses not available: 
Great Lakes movement: 


Canadian commercial docks. .................. NA A y WE 

l hh A A 

U.S. dockstorage „ nn! ß 
Tidewater movement: 

Overseas exports (except Canada) e ß e inis 

Bunte, 1/0 K p D 

U.S. dock Storage...  . l.l... 6 A EE 
Railroad fuel 

U.S. companies en E LN A A E 

Canadian companies 93 |.......... RESCUE SPENT] PAN Saa 
Coal used at mines and sales to employees_______ j ⁰ 8 
Net change in mine inventory -97 |.......... 77 A AA 

1E ³ AAA 8 /»; —] . my O| Qul 


1 Excludes vessel and bunker fuel, the destinations of which are not available. 
2 Excludes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. 
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Table 69 shows, on & comparative basis, the total tons shipped to 
all types of consumers during the years 1958 through 1963 and what 
percentage of total shipments during each year moved to each geo- 
graphic region and State. From these data one can readily determine 
the size of the total market, the relative position of regional and State 
markets in relation to the whole, and the trend of shipments to these 
markets from year to year. The regional and State data reported in 
this table exclude shipments for United States railroad fuel, vessel 
fuel, bunker fuel, coal used at mines and sales to employees, overseas 
exports, and net change in mine inventory because the utlimate 
destinations of these tonnages are not available. Accordingly, this 
information, where available, is shown in totals at the end of the table. 

Table 69 shows the quantitative changes in total tons shipped, 
expressed in indexes, that took place throughout the country, by 
geographic division, State of destination, and consumer use, for the 
years 1957 and 1959 through 1963. The year 1957 is used as the base 
year, representing 100. For example, the total shipments of bitu- 
minous coal and lignite in the United States in 1957 amounted to 493,- 
805,000 tons. This sum represents 100. Total shipments in 1960 
represented only 84.3 percent of the 1957 level, while in 1961 total 
shipments, compared with 1957 figures, amounted to 81.6 percent. 
In 1963 they represented 92.4 percent. 

To indicate the size of the bituminous coal and lignite market, 
quantitatively, in each geographic division, State, and consumer use 
category, the 1957 total tons shipped are shown in the table in lieu 
of the index numbers of 100 which each tonnage figure represents 
(except those otherwise noted). 

These distribution data are based on reports submitted to the Bureau 
of Mines voluntarily by producers, sales agents, distributors, and 
wholesalers who normally produce or sell 100,000 tons or more annually. 
The unprecedented cooperation of these respondents resulted in their 
reporting about 94 percent of all coal produced or shipped. To account 
for total industry shipments, estimates for the remaining shipments 
are included, based on data from coal trade and other reliable coal 
statistical reporting agencies. 

Details of the bituminous coal and lignite distribution for 1963 are 
presented in a Bureau of Mines report P 


Bureau of Mines. Bituminous Coal and Lignite Distribution Calendar Year 1963. Mineral Industry 
Surveys, March 1964, 21 pp. 
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TABLE 69.—The changing levels of bituminous coal and lignite markets— 
indexes of physical volumes shipped to markets, 1957 and 1959-1963, by 
geographic division, State of destination, and consumer use 


Index 1957 = 100 (except where noted) 


Geographic division, State of destination, 1957 
and consumer use (thousand 
tons) 1959 1960 1961 1962 1963 
I ³ð ta 493, 895 83. 5 84. 3 81. 6 86. 0 92. 4 
Electric utilities. 160,754 | 104.1 | 108.4 | 110.1 | 120.4 131. 5 
Coke and gas plants 112, 901 73.8 76.3 69. 8 68. 6 73.3 
Retail dealers. 39, 230 86. 2 82.0 74.7 73. 0 66. 3 
All others (includes vessel and bunker fuel). 108, 711 89. 6 85. 4 83. 4 87.6 90. 8 
Railroad fuel (U.S. and Canada)) 9, 581 30. 2 23. 5 19.6 18.0 16.1 
Canadian Great Lake commercial docks 
(consumer use not available)... 2, 785 57.9 61. 6 43.6 26. 1 21.3 
U.S. Great Lakes dock storage (consumer 
use not availableꝛꝛ (!) (1) (1) (1) (1) (i) 
U.S. tidewater dock storage (consumer use 
not available). 222 LL c.-. (1) (!) (i) (1) (1) (1) 
Coal used at mines and sales to employees. . 3, 125 61.0 53. 6 43.7 40.7 56. 1 
Net change in inventory 1,142 |—208.1 |—105.3 |—105. 5 |—183.1 | —108. 5 
Overseas exports (excludes Canada—con- 
sumer use not available) ................... 55, 666 44.6 44. 6 42. 7 48. 6 59. 9 
New Kuogland „„ 11, 909 93.6 78. 2 81.2 83. 9 84.1 
Electric utilities U— n.. 6, 012 105. 4 99. 8 111. 8 120. 2 129. 2 
Coke and fas Ou eerte 1, 345 81.0 42.4 35. 3 35. 3 35.1 
Retail dealers 1, 279 43. 6 48.7 35.4 35.2 23. 5 
Allothers......... se ee 3, 273 96. 7 64.8 61.8 57.0 45.1 
Massachusetts 5, 354 92. 0 75. 3 75. 0 81.1 81.2 
Electric utilities 2, 575 103. 8 04. 0 103. 8 119.1 133. 3 
Coke and fos Pank 75¹ 69. 9 14.2 .0 .0 .0 
Retail dealers 755 38. 7 55. 2 36. 7 38. 3 21.5 
EE 1, 273 112.7 85.4 83. 7 77.5 59. 0 
Connecticut. ooo 4, 105 93.8 91.5 96.4 98.6 108. 7 
5 utilities 2, 567 99. 6 110. 2 121.1 127.2 136. 0 
Coke and Tus DIADIS A AMIA 594 95. 1 77.8 80. 0 75.3 79. 5 
Retail dealers 139 47. 5 61. 9 44. 6 46. 8 34. 5 
Allothers.....__.. SE See 805 82.1 47.3 38. 5 33. 5 41.0 
Maine, New Hampshire, Vermont, and Rhode 
Sh ³»W0 id Sete 2, 450 97.0 62. 2 69. 6 65. 6 54.3 
Electric utilities. ` 870 127.1 86.3 108. 3 102. 6 97. 2 
etail dealer 385 51.9 31.2 29.6 24. 9 23.4 
Allothers......... Ae AE EE 1, 195 89. 5 54.6 54.2 51.0 33.0 
Middle Atlantic 92, 596 81.1 82.3 77.8 82.2 85.8 
5 utilities 31, 662 94. 1 96. 7 97.2 | 104.5 108. 3 
Coke and m Paus isa 38, 448 66. 6 70.0 61.8 62.5 68. 0 
Retail dealers 2, 498 75.4 71.3 65.7 61. 6 54.3 
All others 19, 988 89. 0 84. 4 79. 6 87.2 88. 5 
S A 26, 753 85. 9 85. 9 78. 8 81. 3 83. 8 
Electric ütllities. ------------------------ 12, 335 90. 6 93. 5 85. 3 88. 8 91.1 
Coke and fas pant 5, 693 71.2 75. 6 66. 4 70. 2 70. 6 
Retail dealers. 769 69. 7 56.0 56. 6 60. 7 48. 5 
AN others... ecce ee oe eegen 7, 956 90. 6 84.4 79. 8 79. 5 85.3 
New Jersey 7,814 77.9 75. 6 82. 6 88.3 88. 0 
Electric utilities 4, 284 82. 6 84.9 | 100.9 | 108.6 115.1 
Coke and gas plants 1, 249 66. 5 59. 7 45.1 35. 2 31.8 
Retail dealers. 130 76. 2 51.5 51.5 37.7 44.6 
All others H 2, 151 75.4 68. 0 69.8 81. 9 69. 2 
Pennsylvania 58, 029 79. 3 81. 5 76. 7 81.8 86. 5 
Electric utilities. 15, 043 100. 3 102. 7 105. 8 116. 3 120. 6 
Coke and gas plants_........ e 31, 506 65.8 69. 4 61.6 62. 2 68. 9 
Retail dealers. ll... 1, 599 78.0 80. 2 71.2 64.0 57.9 
AL 8 9, 881 90. 7 88.0 81. 5 94. 6 95.3 
East North Central). 2 170, 697 94. 5 92. 6 88. 6 93. 4 96. 3 
Electric utilities 66, 436 102. 9 104.7 102. 7 112.5 118.8 
Coke and pane J ͤ HP 38, 757 77. 7 79.2 70. 0 68. 4 71. 6 
Retail dealer 21, 321 90. 7 82.1 76.0 74.8 66. 7 
Allothers....... REO 2 44, 183 98. 3 91.3 90.0 95. 5 98. 6 
Gl dan os 55, 612 | 390.0 89. 2 80. 9 86. 9 88. 4 
808 a -...--------------------- 20,193 | 3 101.3 | 105.9 | 100.2 | 108.5 113.9 
Coke and p DREES 15, 661 80. 3 75.9 58.3 60. 5 57.9 
Retail dealers 5,077 78.9 68.4 57.4 61.1 51.7 
All E poro ee Ee E 14, 681 88. 8 87.9 86. 6 94.1 98.6 
Aa ð K 34, 938 388. 7 92. 4 91. 3 91.1 94. 8 
Electric Utilities ; 12, 853 | * 104.6 106. 8 106. 8 115.2 119. 5 
Coke and gas plants 13, 736 69. 0 80. 3 78.3 69. 9 77.9 
Retail dealer 2, 796 86.4 78. 0 72.6 69. 0 62. 2 
Ar 5, 553 101. 9 96. 5 96. 9 99. 0 96. 0 
Mingis- . ll. IST S 2 42, 718 93.0 90.6 87.7 91.9 91.5 
Electric utilities. 18, 584 97.2 103. 0 103. 2 109. 7 112. 6 
Coke and gas plants 3, 925 78.1 75.1 70.7 73.2 71.3 


See footnotes at end of table. 
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TABLE 69.—The changing levels of bituminous coal and lignite markets— 
indexes of physical volumes shipped to markets, 1957 and 1959-19638, by 


geographic division, State of destination, 


Geographic division, State of destination, 957 
and consumer use (thousand 

tons) 

East North Central—Continued 
Illinols—Continued 

Retail dealers H LL LL ls l css 8, 623 
All Others os oec 8 3 11, 586 
Michigan. 26, 255 
Electric utilities 9, 839 
Coke and gas plante 4, 877 
Retail dealers --- 2... 2... Lll. 3, 368 
Ahne Sek 8, 171 
isconsin. a rasos 11, 174 
Electric utilities 4, 967 
Coke and gas plant 558 
Retail dealer 1, 457 
All others — 4, 192 
West North Centraall 3 20, 824 
Electric utilities 8, 278 
Coke and gas plants. ......................- 1, 518 
Retail dealers 4, 079 
Allothers........ 8 3 6, 949 
Minnesota. 5, 332 
Electric utilities.. nns... 1. 810 
Coke and plants......... . ee 1, 206 
Re TTT oo o ³ü lll SLOG 553 
Allothers.......... EE 1, 763 
IOWA ¿222 EEN 3 4, 878 
Electric utilities 1, 846 
Retail dealers. 1, 254 
Aon 8 2 1,778 
E BEEN 6, 862 
Electric utilities 2, 605 
Coke and gas plants 312 
Retail dealers............................... 1, 495 
Ale tr EE 2, 450 
North Dakota and South Dakota 2, 416 
Electric utilities 1, 378 
Retail dealers 517 
ENE A EE 521 
Nebraska and Kansas 1, 336 
Electric utilities 639 
Retail dealers .... ooo... 260 
Athen 8 437 
South Atlanticq——— . 52, 560 
Electric utilities 22, 251 
Coke and gas plants.. ---.------------------ 11, 32] 
Retail dealers 2 4, 765 
AU others... oe ce eek eee 14, 223 
Delaware and Maryland 10. 358 
Electric utilities 3, 000 
Coke and gas plants 5, 414 
Retail dealerg —ꝛn --.-- 420 
All others ——— ee 1, 524 
District of Columbia. , 097 
Electric utilities 609 
Retail dealers E 188 
NIR d e BEES 300 
z ß ß 10, 553 
Electric utilities , 435 
Coke and gas plants 165 
Retail dealers 1, 756 
Al stbe s li mid m ct 4, 197 
West Virginia.. 15, 771 
Electric utilities 6, 200 
Ooke and DIAN A ese 5, 742 
Retail dealers 302 
Another 3, 437 
North Oarolln ae 8, 716 
Electric utili tien 4, 953 
Retail dealers 1. 248 
All others —— LL. Lll LLL lel cl L.l- 2, 515 
South Carolina. .............................- 8, 050 
Electric utilities 856 
Retail dealerg............................... 321 
All others H U k. 1,873 


See footnotes at end of table. 


and consumer use—Continued 


Index 1957 = 100 (except where noted) 


1959 1960 1961 1962 1963 
84. 4 76. 2 66.1 67.3 61.3 
97.7 86.8 84.8 88.1 87.0 

103. 7 95. 5 92.7 | 103.8 113. 8 

108.5 | 103.6 | 101.6 124.8 138. 0 
92. 0 92. 6 84. 5 87.1 98. 7 
85. 9 73. 0 74.6 70. 0 64.0 

112.3 96. 8 94.2| 1025 114.3 

118.3 | 1113| 112.6 | 113.9 117. 8 

115.3 | 103.7 | 101.6 | 108.1 122. 6 
89. 4 60. 9 62, 4 52.9 60. 9 

188.2 | 194. 2 209.0 | 189.8 166. 0 

101. 4 98. 3 98.8 | 102.5 103. 1 

101.0 | 108.4 | 100.5 | 108.1 111.6 

110.6 | 127.3 | 123.9 | 147.6 159. 2 
74. 5 02. 3 39. 0 50. 6 51.1 
99.3 | 101.1 89. 5 79. 9 63. 8 
96.3 | 100.2 92. 4 90. 3 96. 2 

100.0 | 119.6 | 110. 5 108.2 115.2 

126.6 | 162.9 | 154.5 160.0 176. 7 
73. 2 60. 6 43. 2 52, 4 55. 0 

146.3 | 176.1 | 178.7 | 131.5 122. 1 
79.1 97.7 90.0 76.7 91.1 

103.8 | 101.4 91.0 | 103.5 108. 1 

112.7 | 111.6 | 100.6 | 127.1 137. 3 
82. 9 74.9 63. 2 63.9 56. 9 

109.3 | 109. 5 100.7 | 106.8 113.7 

101.2 | 106.1 9.8 | 1120 115, 1 

118.1 | 138.1 | 1422 | 176.2 200. 2 
19. 5 68. 6 22. 8 43. 6 36. 2 
82. 9 81.8 68.3 61.7 36. 2 
97.1 91.6 83.7 83.1 82.8 

100.7 101. 5 100.4 98, 9 87. 5 
87. 4 91.1 99.3 | 103.7 89. 5 

137.1 | 135.4 | 128.5 | 118.6 101. 4 
99. 8 95. 4 77.2 66.8 68.3 
90.2 | 113.6 98.7 | 122.0 136. 2 
78.1 | 106.3 82.6 | 124.3 158. 2 
97.7 | 111.2 75.4 75.8 56. 9 

103.4 | 125.9 | 135.9 | 146.2 154. 0 
96.4 | 100.0 | 105.2 | 110.1 121. 4 

118.3 | 122.1 | 134.0 | 143.6 161.7 
67. 1 74.6 73.4 73. 5 79.6 
74.7 77. 9 66.3 70.0 67.2 
92.7 93. 0 98.0 100. 5 109. 9 
78. 4 87.2 90. 3 95. 4 105. 9 

119.7 | 125.4 | 137.6 144.2 167.3 
55. 6 76. 6 76. 3 82. 6 81.5 

105.0 55.0 51.0 56.9 80. 2 
70. 7 58.4 57.6 55.6 78.9 

100. 7 91.3 88. 2 74.1 65. 5 

108. 5 70. 1 67. 7 52. 5 59.1 
80. 3 73. 4 77.1 78.7 80. 3 
97.7 | 145.7 | 137.0 | 115,0 69. 0 

105.6 | 110.7 | 117.0 | 121.5 126. 2 

137.3 | 138.2 | 1512| 162.2 166. 9 
24.8 | 101.8 46.7 19. 4 30. 3 
65. 2 75.5 64. 5 62. 6 59. 3 
92. 2 96.7 | 105. 5 107.1 115.1 
89. 7 87.4 93.0 96. 8 106. 2 
95.7 94.8 103.2 111.2 114.2 
79.0 71.8 71. 4 66. 4 79. 2 
67.9 83. 1 82.8 | 1129 94.0 
98.5 | 100.0 | 111.1 | 119.9 137. 5 

102. 6 99.4 | 106.6| 114.5 128. 4 

112.1 | 1081) 123.0 | 135.4 160. 0 
78. 9 82. 3 66. 8 70. 6 63. 9 
95.8 90. 9 94. 2 95.1 98. 0 

1129 | 117.7 | 124.6 | 1286 145. 0 

176.1 | 192.5 222.8 | 296.8 289. 0 
96.3 | 107.5 84.1 90. 0 91. 0 
86. 9 85. 3 86. 7 85. 7 89. 5 
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TABLE 69.—The changing levels of bituminous coal and lignite markets— 
indexes of physical volumes shipped to markets, 1957 and 1959-1963, by 


geographic division, State of destination, and consumer use—Continued 


Geographic division, State of destination, 1957 
and consumer use (thousand 
tons) 
South Atlantic—Continued 
Georgia and Florida. ......................... 3, 015 
Electric utilities 2, 108 
Coke and gas plants ͤ« 
Meth 530 
AA 377 
East South Cental...........................-...- 43, 283 
Electric utilities. 23, 572 
Coke and gas plants 10, 380 
Retail dealers............................... 2, 494 
AlLOLDer8.. Lec . A 6, 837 
CA Me: 11, 167 
Electric utilities. ...........--.-----.------- 6, 758 
Coke and gas plants 1, 683 
tail dealers 834 
Ales .. . cese e p ieHESR en rcer EE 1, 892 
ernnddsssd 15, 104 
Electric utilities 9, 876 
Coke and gas plants 258 
tail dealers. SE 1, 206 
Allothers........ 8 3, 764 
Alabama and Mississippi 17,012 
Electric utilities : 
Coke and gas plant8........................ 8, 439 
CAT. ENOTE M PIS 454 
P WIE hsc. A 1, 181 
West South Central: Arkansas, Louisiana, Okla- 
homa, and Texas 1, 868 
Electric utilities. . 65 
Coke and de Dns 1, 050 
tail dealers 161 
Ane cac edu aeu cubes 592 
Mar ĩðͤ 8, 779 
Electric utilities — cc... 1, 437 
Coke and gas plants. __..-...---..------.--- 3, 772 
Retail dealers —————— 1, 350 
Are 8 2, 220 
eee .... . .. . eai ord 8, 264 
Electric utilities 687 
Coke and gas plants 1, 324 
Retail dealers 326 
AlLOUDBIB 8 927 
PC E 3, 748 
Electric utilities 367 
Coke and gas plant sss 2, 448 
Retail dealers ꝝuůvomẽmuꝛ̃n- 33⁴ 
All others HH 599 
Montana and Idaho... o 923 
Electric utilities 44. 1 
Retail dealers 593 
Ahe EE : 329 
E EE 607 
lectric utilities 340 
Retail dealers LL Ll... 61 
Allothers......... eg 206 
New Medien... 92 
Electric utilities 37 
tall dealers I—n-P-— 12 
r èͤ e 43 
Arizona and Nevada 145 
Electric utilitiess__ 0... 5 
Retail dealers 24 
All others 116 
)))) 8 8, 142 
Electric utilities 4 
Coke and gas plants 1, 708 
Retail dealers................... c s... 377 
Al others oo cee O 1, 053 
Washington and Oregon 1, 324 
Electric utilities 3 
etail dealers g—- l... 367 
ALO s dx esL alco: 954 
e ß 1, 818 
Electric utilities 1 


See footnotes at end of table. 


Index 1957 = 100 (except where noted) 
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TABLE 69.—The changing levels of bituminous coal and lignite markets— 
indexes of physical volumes shipped to markets, 1957 and 1959-1963, by 
geographic division, State of destination, and consumer use—Continued 


Index 1957 = 100 (except where noted) 
Geographie division, State of destination, 1957 
and consumer use (thousand 
tons) 1959 1960 1961 1902 1963 


Pacific—Continued 
California—Continued 


Coke and gas plants.. - 1, 708 86. 4 75.3 | 124.2 80. 9 96.8 
Retail dealer 10 50. 0 70.0 60.0 60. 0 40. 0 
Allothers..._....... dee 99 16.2 25.3 43.4 39. A 33.3 
A L EE EE 829 82.6 86.9 85.6 107.7 103.1 
Electric utilities 470 94. 5 87.7 43.8 61.5 71.5 
Retail dealers 49 138.8 134. 7 134. 7 155.1 108.2 
All others 310 55.8 78.1 | 141.3 | 170.3 150. 3 
Canada ³ðV⁰. 17, 878 69.3 63.8 62. 5 60. 7 76.8 
Electric utilities 567 35.3 30.7 21.5 | 206.2 437.9 
Coke and gas plants._.....-.._-._.._--.---- 4,602 | 111.1 | 102.5 | 114.2 | 109.6 122. 8 
Retail dealers 857 102.3 81.3 75.5 74.6 94. 6 
All others. 7, 183 58. 5 55. 5 53. A 55.7 57.0 
Canadian Great Lakes Commercial docks 
(consumer use not available 2, 785 57.9 61.6 43.6 26.1 21.3 
Canadian railroad companies 1, 884 20.0 6.7 5.0 6.5 4.9 
Mexico EE (1) (1) 100. 0 96. 5 93. 0 84.2 
All others A 8 (5) (5 100.0 96.5 93.0 84.2 
Destinations not revealable 8.._____ ll 100.0 83.2 80.1 97.8 
Electric utilities ll 100. 0 14.6 42.1 44.2 
Coke and A ES. ⁰⁰ WR 100.0 | 141.2 | 172.7 161.0 
Retail dealers ll 100. 0 69.7 32.3 32.3 
Ahh, 8 100. 0 43. 9 53.2 133.2 
Destinations not available 
Great Lakes vessel fuel 1, 859 .1 70.3 58.3 63. 6 58.6 
Tidewater bunker fuel 9__....._- . 41 41.5 9. 8 7. 3 29. 3 43. 9 
Railroad fuel, United States companies 10. 7,097 32.6 27.6 23.2 22.4 18.9 
1 Not available. 


2 District 15 shipments to Illinois included with Iowa. : 

3 District 9 shipments via river and ex-river to Ohio electric utilities included with Indiana. 

4 For electric utilities in Montana and Idaho the annual base period is 1959-100. The 1959 tonnage 
shipped to electric utilities was 179,000 tons. 

5 For electric utilities in Arizona and Nevada the annual base period is 1962—100. The 1962 annual ton- 
nage shipped to electric utilities was 335,000 tons. 

6 Includes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. 

? Since tonnages for Mexico were first published in 1960, yearly indexes are based on 1960=100. In thou- 
sands of tons, 1960 tons were total 57, all others 57. 

8 Since ‘‘Destinations not revealable" were first published during 1960, the calendar year indexes are based 
on 1960-100. In thousands of tons these figures are as follows: Calendar year 1960 total not revealable 1,380, 
electric utilities 497, coke and gas plants 374, retail dealers 99, all others 410. 

Included in summary at beginning of table in all others. 

1? Included in summary at beginning of table in railroad fuel. 


RELATIVE RATE OF GROWTH OF MINERAL FUELS AND WATERPOWER 


Information on the trends in consumption of the various energy 
fuels and waterpower is presented in the Review of Mineral-Fuel 
Industries, 1962 Minerals Yearbook, volume 2. 


STOCKS 


The figures on stocks are based on complete coverage for all cate- 
gories except “Other manufacturing and mining industries" and 
"Retail dealer stocks." Stocks for these two categories are based 
on samples, and the statistica] procedure followed is that for calculating 
total consumption. 
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TABLE 70.—Stocks of bituminous coal and lignite in the hands of commercial 
consumers and in retail dealers’ yards in the United States 


Days’ supply at current rate of consumption on date of stocktaking 


Manufacturing and mining industries 


Date Total stocks 
(net tons) | Electric Other | Retail 
power Oven Steel and manu- | dealers Total 
utilities coke rolling | Cement | facturing 
plants mills mills and 
mining 
industries 

1962 
Jan.31..............| 66,940, 000 79 41 18 56 38 3 53 
Feb. 28 .............- 64, 523, 000 79 38 19 57 37 3 52 
Mar. 31.............. 63, 222, 000 81 39 22 48 41 3 55 
Apr. 30 64, 185, 000 92 40 24 45 46 5 62 

ay II 66, 402, 000 92 47 30 43 50 15 69 

June 300 69, 327, 000 94 58 30 44 52 18 73 
July 31.. ------------ 66, 098, 000 91 51 31 45 63 16 73 
Aug. 31. 68, 489, 000 90 49 20 45 59 11 71 
Sept. 30. 70, 241, 000 99 47 26 47 57 8 72 
Oct. I. 72, 818, 000 100 49 23 50 50 71 
Nov. 30.....--------- 73, 578, 000 95 49 21 48 48 6 67 
Dec. 31.............. 69, 691, 000 83 45 18 47 44 4 59 

1903 
Jan.31.... . cee 63, 804, 000 71 88 15 49 39 3 50 
Feb. 238. 59, 473, 000 66 36 15 45 36 2 46 
Mar.31.............| 56,959,000 72 31 17 40 38 4 51 
Apr. 30.............. 59, 764, 000 81 30 21 38 44 9 57 
May 3 64, 551, 000 89 33 22 38 47 13 63 
June 300 67, 638, 000 87 36 27 40 52 20 
July 311. 63, 318, 000 81 31 28 43 54 18 62 
Aug. 31.............- 67, 002, 000 82 36 32 43 55 14 64 
Sept. 30.............| 69,388,000 89 97 28 45 53 11 66 
„c! 72, 708, 000 91 39 29 50 48 12 67 
Nov. 30. 73, 383, 000 88 23 48 46 10 64 
Dec. 31.............. 70, 083, 000 74 39 17 47 40 5 54 


PRICES 


TABLE 71.—Average value per ton, f.o.b. mines, of bitu 
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TABLE 72.—Production and average value per ton, f.o.b. mines, of bituminous 
e and lignite sold in open market and not sold in open market, 1963, by 
tates 


Production Average value per ton, 


f.o.b. mines 


Sold in open market 


Not sold in open 


State market 
in open| sold in 
Per- | (net tons) | market| open 
Net tons ſcentage market 
of total 
Alabama 5, 184, 734 7, 194, 228 $6.57 | $7.97 $7.38 
e A, 853,398 | 100.0 |............|.......- 6.93 |........ 6. 93 
Arkansas 220,650 | 100.0 |............].......- 6.82 |........ 6. 82 
Colorado................ 2, 935, 875 754, 637 4.99 9. 60 5.93 
Georgia.................. 4,550 | nl 3.63 |........ 3. 63 
Illinois 51, 736,316 | 100.0 3.80 |........ 8.80 
Indiana 15, 094, 707 4, 972 3. 78 4. 10 9. 78 
Iowas.....-.. . . . eT sens 1,212,989 | 100.0 |............|......-- 8.00 [....———— 3.50 
EE 1, 168, 679 F 4. 544 4. 54 
Kentucky. ... `. 71, 204, 007 6, 140, 444 9. 63 6. 04 3.82 
Maryland — 1,161,968 | 100.0 |............].......- 8.73 |........ 3.73 
SE š, 174, 602 J 4.16 |........ 4.16 
Montana: 
Butiminous......... 53.466 | 100.0 |............ 7.51 PEE 7.51 
. 289,532 | 100.0 |............|........ 1.95 |........ 1.95 
Total Montana. 342, 998 .0 uM. WE 342, 998 2822 2. 82 
New Mexico — ` `` 1, 658, 647 . 286, 203 14.7 | 1,044,850 2.36 6. 00 2. 89 
Acn Dakota (lignite)..| 2,398,988 77 2, 308, 988 2,19 El `` 2.19 
SE 82, 061, 911 ç 4, b 919 12.9 | 36,789, 830 3.75 3.33 3.70 
Obleboma: 3 965, 530 . 42, 126 4.2 | 1,007,656 5.30 | 13.00 5. 63 
Pennsylvania 48, 088, 607 .9 | 23, 412, 346 32.7 | 71, 500, 953 4.17 6. 39 4. 90 
South Dakota (ignite). . 16, 561 C 16, 561 8.74 |........ 3. 74 
Tennessee , 051, 673 98.9 69, 391 1.1] 6, 121, 064 8.71 8. 50 8.71 
UY AAA , 108, 922 50.4 | 2,160, 609 49.0 | 4,359,531 4.75 5.69 5.22 
Virginia 30, 509, 716 99. 9 21,279 .1 | 30, 530, 995 8. 96 5.26 3.96 
Washington 85, 640 97.6 4, 585 2.4 190, 225 7.21 9.30 7.26 
West Virginia 115, 879, 229 87.4 | 16, 688, 534 12. 6 1132, 567, 763 4.04 5.81 4. 79 
Wyoming............... 1, 559, 49.9 | 1,504,470 .1 3.70 2.65 8.18 
TTotal.............. 395, 850, 432 86.3 | 63,077, 743 4. 12 6. 08 4.39 
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TABLE 73.—Summary of operations at lignite mines in the United States, 1963, 
by States 1 
Item Montana] North South Total 
Dakota | Dakota 
UNDERGROUND MINES 

Number of wiressssssss.. 8 eee 
Shot from solid.......--...-----------.-------------- net tons.. 
Cut by ish 0...- 

Total production do.... 
Number of cutting machines 
Average output per machine net tons 
Underground production cut by machine percent.. 
Average value per Lon... 
Average number of men working daily 
Average number of days worked 
Number of man-days work ee 


Average tons per man per d8ay-...------------------------------ 


Number of strip mines. e 1 29 1 31 
Productions ss... net tons..| 284,304 |2,397,108 16,561 | 2,698, 033 
Average value per ton......------------------------------------ $1. 90 $2. 19 $3. 74 $2. 17 
Number of shovels and draglines. .............................- 2 50 2 54 
Average number of men working dailꝶùùù 15 309 8 332 
Average number of days worked 251 208 183 209 
Number of man-days wotrked. ..-.----------------------------- 3, 766 64, 124 1,460 69, 350 
Average tons per man per day.................-.-.............-. 75.51 37. 38 11.34 38. 90 
TOTAL, ALL LIGNITE MINES 
Number of ne. 4 30 1 35 
Production (net tons): 
hipped by rail EE 284, 364 |1,807,955 |---------- 2, 092, 319 
Shipped by truck.._..-..---------.---------------------- 5,163 | 324,462 16, 286 345, 911 
Used at ee 5| 266,571 275 266,851 
lll 38k 289, 532 2, 398, 988 16,561 | 2, 705, 081 
Average value per ton. „„. $1. 95 $2. 19 83. 74 $2.17 
Average number of men working daily..... FC 24 312 8 344 
Average number of days worked................. .------------ 205 206 183 206 
Number of man-days worked.....-.---.-.---------------------- 4, 917 64, 333 1, 460 70, 710 
Average tons per man per dng I. l... ..... 58. 88 37. 29 11.34 38. 26 


1 Exclusive of Texas (lignite). 

3 Includes coal loaded at mines directly into railroad cars and hauled by trucks to railroad sidings. 

3 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all other purposes at mine, and transported from mine to point of use by conveyor or tram. 


FOREIGN TRADE 


Imports of bituminous coal and lignite are very small. Exports 
have been an important item of foreign trade for many years, par- 
ticularly since the close of World War II. See figure 16. 
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MILLION NET TONS 


o 
1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 


FIGURE 16.—Exports of bituminous coal and lignite from the United States to 
Canada and Mexico and overseas, 1915-63. 


TABLE 74.—Bituminous coal! imported for consumption in the United States, 
by countries and customs districts 


(Net tons) 
Country and customs district 1961 1902 1963 
Country: 
North America: Canada.-..-.-.-....------.-.------------------ 164, 125 232, 417 172, 221 
Europe: 

Germany, West... E E VE (2) 

United ,,,, 8 3 
Ä” s r Su sa SSS 134 Z MS 

Total AA II IN 164, 259 232, 424 172, 224 
Customs district: 

LC EE 10 20 10 
r E A E AO 783 (2) 
ih ee 80 AAA AA 
Duluth and Superior. --.-...-...---.----.-----------------------|------------ 28 21411 
r A K 1344 “ 3 
Maine and New Hampshire. kk 136, 732 224, 199 171, 002 
Massachusetts... Ci EE 
Montana and Idaho... 27, 008 5, 196 1, 209 
New OF EE rh ease eens 
SU E EE EES b: EEN 

KEE 164, 259 232, 424 172, 224 


1 Includes slack, culm, and lignite. 
2 Less than 1,000 tons. 


Source: Bureau of Census. 
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TABLE 75.—Exports of bituminous coal, by country groups 


(Thousand net tons) 


Canada 
(includ- 
ing New- 
Year found- 
land) 
and 
Mexico 
1954-58 (aver- 
age) 6, 933 
1959...........- 12, 459 
1960.......... 11, 696 
1961 1, 223 
1962 11, 461 
1963.......... 8, 809 


Overseas (all other countries) 


rri —— eee 2 d 2 


Total 

Asia | Africa | Oceania | over- 
seas 

186 |......... 589 

yr Y EM 24, 794 

Of 2. 24, 845 

63 (2) 23, 747 

27 ee 26, 952 

43 |......... 83, 269 


B 


SuSEB 


1 Includes Panama. 
2 Less than 1,000 tons. 


Source: Bureau of the Census. 
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TABLE 76.—Bituminous coal exported from the United States, by countries! 


(Net tons) 
Country 1960 1961 1962 1963 
North America: 
SAA nop Sense ee cas ct d eacus et 11, 638, 739 11, 169, 056 11, 409, 746 213, 762, 062 
Central America: 
Costa Rica... sett k ees. ee 20 147 50 665 
El SalvadoT᷑T P ü 45 101 „„ 
Guatemala 136 229 3, 208 406 
Hondur ass 135 450 439 255 
All ³ ͤĩ 8 20 72 123 2, 938 
OOP -o fect cca E eso Iba 32 15 99 |. cs Lu ene S 
E AAA O EE, WEE a ß 
e . 57, 332 53, 992 3 51, 056 47, 036 
e 2, 328 2,813 4, 759 5, 
West Indies 
British: 
Bahamas- n l A 8 8,042 |... 
Pormnda. E, E GE 5 404 
Trindad and Tobago 2, 129 466 1,795 444 
S A IJ A ou ES 
Dominican Republic..................... 59 % Tu u L ⁵Äßv Sow 
y A -aMMa 588 906 623 985 
Netherlands Antilles .. 15 28 
Ml... oso 8 11, 716, 045 11,228,027 | 311,475, 613 13, 820, 227 
South America: 
Dings ; 576, 990 670, 727 531, 390 
A A 8 1, 048, 716 , 700 1, 316, 150 1, 155, 806 
Chile cocineta nds a , 545 177, 999 114, 126 180, 193 
THREE ees 79, 919 33, 972 57,779 47, 684 
nen GE 16,970 |.............. 18,151 
G h AA 34 1, 337 48888 ecc 
o RR 2, 177, 760 1, 785, 968 2, 159, 220 1, 933, 224 
Europe: 
Austris EE 587, 626 322, 707 251, 949 44, 790 
Belgium-Luxembourg.........-..-......... 1,106, 037 904, 907 1, 083, 949 2, 107, 443 
Crechoslovakla—ꝛ- 39, 617 13, 761 76, 718 
eise 533 FTC 130, 157 80, 022 37, Pr) 43, 785 
r DEM CERE 732,319 643, 729 710, 080 2, 002, 294 
Germany, West 4, 565, 556 4, 203, 520 4, 5 T 5,508,144 
wow SS ee e SSS RSS SS e ac leed ae ee Eer , , 
Ireland. E 207,787 195, 255 241, 011 464, 269 
! ²⁵¼m; 8 4, 845, 814 4, 728, 556 5, 837, 218 7, 611, 833 
Netherlands...........-.---..-------------- , 785, 484 2, 447, 480 3, 186, 593 4,170, 478 
e SSS oss us 76, 932 50, 918 , 453 , 386 
Pl! EO a ca Da dee od eoScest 52, 453 67, 046 125, 308 229, 005 
ij n EDT ³ ³ mtr CRUCE! 331, 439 227, 574 766, 095 1, 405, 748 
Sweden... eege ee A 645, 193 820, 136 725, 715 874, 763 
SWitzeraneklkcekge. 322, 815 70, 4944222 1 
nep IRAE COR TOR CEREREM 88, 392 51,070. | stesse aree tm 
United 5 rer ↄ eee eet Ge ot oe ss STE 50 
Yugoslavia. .......-.---.-.----------------- 508, 427 420, 444 414,514 404, 220 
M s ete Zulu sh k. ³ dd HEAT DR 96, 471 
VK RE 16, 936, 431 15, 274, 375 18, 283, 610 25,217, 771 
Asia: 
IR ss 23, 308 1,079 |... eens 11,107 
VODPOD ee 5,617,191 6,610,166 6, 465, 395 6,052, 859 
EI; E Ee IL8IA [65.2 63 |-------------- 
ATC ß ice 8.121] |... T VE 
!! 868 1, 428 79 1,700 336 
Ir CTS 5, 653, 741 6, 617, 445 6, 467, 158 6, 064, 302 
Africa 
KT EE 5, 596 BS mem 8 
aqa EE, Ee GE EE 10,641 
Bee 44, 832 45, 432 16,408 10, 405 
United Arab Republic (Egypt) 5,731 17,815 11, 362 11, 233 
EE A. EE 10, 682 
E 57, 098 63, 302 27,770 42, 911 
Oceania: Australia 4 AE EE 
Grand total... 30, 541, 075 34, 969, 825 | 338, 413, 371 47, 078, 435 


1 E stated do not include fuel or bunker coal loaded on vessels engaged in foreign ee which 
give 807,812 tons in 1960, 275,017 tons in 1961, 213,161 tons in 1962, and 223,142 tons in 

: L justec py Bureau of Mines to include 6,995 reported by the Census as Aden. 
evised figure. 


Source: Bureau of Census. 
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TABLE 77.—Bituminous coal exported from the United States, by customs 


districts 
(Net tons) 
Customs district 1960 1961 1962 1963 
North Atlantic: 
Maine and New Hampshire 2, 120 2, 450 3, 224 1, 934 
Massachusetts... „„ 187 i et 
New AAA AN 12, 255 5, 448 23, 300 2, 645 
Philadelphia 39, 092 14, 900 41, 048 215, 845 
South Atlantic: 
MP ³o¹1 . AA 1, 471, 576 1, 160, 824 2, 119, 628 3, 477, 457 
Virginig AA 23, 231, 067 22, 644, 561 24, 883, 469 29, 675, 818 
Gulf Coast: 
Galves toon 45 1, 092 316 1, 455 
hr el e Tu 110, 031 30, 086 |............-- 127 
New Orleans 388 1, 277 1, 151 12, 304 
Babe »“, tae te ass da /h We 
Mexican border: 
i ð K 199 ĩ ss 61 56 
FFI ³»¹0AA¹AA u AA 56, 802 55, 353 149, 022 36, 303 
S ms tee ⁰ꝛ x n 239 417 1. 841 3, 215 
Pacific Coast: 
Los Angeles ¿MAPAS AA Uem eT 
Ban Diego... ons o elo ecEE ose J)))G;ͤͤĩ AA Depot ERES 
San Francisco_...._..._.._.-._--------...--|_...---------- 81 236 
Washington 8, 254 820 1,186 |... ceases 
Northern border: 
riet DEE 232, 078 148, 542 150, 701 160, 215 
RT AA e meo OU cóc eere 40, 412 33, 079 10, 821 41, 056 
D ³ĩðWAüA ³ĩðW2A 15, 204 9, 544 7, 721 7, 101 
Duluth and Superior 12, 139 6, 516 22, 482 2, 510 
))))õͤͤ ð E 939 4, 822 ATT lic 
Neisse. A 349, 790 271, 739 9, 184, 224 
Minnes0[8... 2 u. E HEH AA A 212 
Montana and Idaho. 289 1, 921 2, 282 5 
lo —— — U — U — 2 9, 312, 614 9, 061, 261 9 160 10, 338, 842 
Rochester 8 1, 265, 978 1, 207, 334 1, 493, 491 2, 758, 490 
St. Lawrence 375, 447 298, 277 , 148, 613 
o AAA eck ee eee cede 55 141 235 7, 462 
KREE myty 8 / AA 
Miseellaneous: 
ti. PM mon AS EE O 
Kentucky. acc 8 „ M uem 
C ³˙·¹iwAà ² mm. KEE AAA EEN 220 
SF ³W.ümi. ³⅛Vmꝓ E EE 9, 8999... 0 
DO tus et min us NA 36, 541, 075 34, 969,825 | 138, 413, 371 47, 078, 435 
1 Revised. 


Source: Bureau of Census. 


TABLE 78.—Shipments of bituminous coal to possessions and other areas 
administered by the United States | 


(Net tons) 
Territory 1961 1962 1963 
PIGMENT PLE PD 4 3 12 
Weil ases 1, 659 2, 264 1, 979 
, y yt 8 11 18 


Source: Bureau of Census. 


WORLD PRODUCTION 


The United States supplied 477 million tons of bituminous coal, 
anthracite, and lignite, or 16 percent of the world output, in 1963. 

World coal output increased 2 percent, principally in the United 
States and Europe. 
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TABLE 79.—World production of bituminous coal, anthracite, and lignite by 
countries ! 


(Thousand short tons) 


North America: 
Canada: 
Bituminous 
Lignite 


—— — — e mo moe em ꝶPZ—M“ “ «2222 — 
—— — ſ—ͤ U lll 
——— men em eww ee ee ew ew ee we 


eee 2 n k; m 


United States: 
Anthracite (Pennsylvania) 
Bituminous 


South America: 
Argentina: Bituminou sss 
Brazil: Bituminous (including lignite) 
Chile: Bituminous (mined) 
Colombia: Bituminous............. Lc LL. l ll 
Peru: Bituminous and anthracite. .------------ 
Venezuela: Bituminous 


Europe 
Albania: Lignite 
Austria: 

Bituminous took ß PME or 

A AAA se EEN 

Belgium: Bituminous and anthracite 
Bulgaria: 

Limo na and anthracite 

i 


JJ . 


. Ill! Z 
France: 
Bituminous and anthracite 


—— e mm ep e om — mm em e em T" 


ast 
West (including Saar) 
Lignite: 


Pech coal: West . ... 
Greece: Lignite 
Hungary: 

Bituminous 


—— mm ep vm mm em en oo op op uoc vm do ooo mm ep vm o mp ep ep em mm o 
—— e on zm mm om ꝙ dKRͤ—äjʒĩ ep k 


Italy: 
os iid and anthracite 
i 
Netherlands: 
Bituminous and anthracite 


Portugal: 
Anthtseie e eua Ee 


Selber A Bituminous: 
Controlled by Norway 
Controlled by U.S.S.R.--------------------- 
Sweden: Bituminous............................ 
Switzerland: Bituminous and anthracite (in- 
cluding lignite) ꝶà ui 


See footnotes at end of table. 
141—148—64—— —12 


8,679 8, 840 8, 189 8, 028 8, 702 
1, 947 2,171 2, 209 2, 256 1,874 
29 31 35 44 
1, 769 1, 958 2, 004 2, 087 2, 283 
20, 649 18, 817 17, 446 16, 804 18, 207 
409,248 | 412, 766 399, 959 | 419,094 456, 223 
2, 780 2, 746 3, 018 3, 055 2, 705 
445,101 | 447,329 | 432,860 | 451, 443 490, 098 
348 300 379 315 276 
2, 568 2, 568 2, 635 2, 765 2, 927 
2, 083 1, 570 1,944 2, 045 1,919 
2, 756 2, 866 3, 068 3, 307 3, 527 
191 179 184 180 144 
37 39 34 30 46 
7, 983 7, 531 8, 244 8, 642 8, 839 
317 320 319 331 3 331 
148 146 117 109 115 
6, 857 6, 584 6, 240 6, 206 6,672 
25, 085 24, 763 23, 739 23, 398 j 
554 628 651 701 809 
16,377 18, 273 19,890 22, 669 23,343 
27, 694 28, 896 28, 917 29, 927 31,191 
59, 198 64,378 71, 984 76, 594 , 803 
2, 540 2, 545 2,384 2, 232 3 1, 653 
63, 501 61, 692 57, 715 57,728 52, 640 
2, 398 2, 512 3, 203 3,177 2, 728 
3, 132 2, 909 2, 944 2, 844 3 2, 789 
157,237 | 157,911 | 158,309 | 156,417 156, 656 
236,776 | 248,532 | 261,166 | 272,202 280, 428 
102,991 | 105,974 | 107,140 | 111,610 117, 569 
2, 022 2, 021 1, 943 1, 942 2, 029 
1,676 2, 747 2, 760 2, 971 3, 836 
3, 014 3, 138 3, 385 3, 685 4, 091 
24, 934 26, 098 27,672 27, 901 29, 504 
258 229 224 225 230 
815 812 817 763 645 
1,347 875 1, 661 1, 958 1, 506 
13, 203 13,777 13, 912 12, 757 12, 686 
219 Y AS AA PARE 
109,246 | 115,123 | 117,513 | 120,818 124, 726 
10, 205 10, 281 11, 396 12, 226 16, 914 
581 480 518 446 450 
175 172 174 169 157 
331 331 331 419 3441 
8, 462 8, 667 9, 264 10, 151 10, 876 
14, 926 15, 193 15, 207 13, 994 14, 305 
2,317 1, 2, 303 2, 743 2,831 
278 445 407 489 433 
505 629 439 405 3 441 
300 277 220 153 99 
11 11 11 11 11 
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TABLE 79.—World production of bituminous coal, anthracite, and lignite by 
countries '—Continued 


(Thousand short tons) 


Country 1959 


Prope Continue 
.S. S. R.: 
Pu and anthracite:- - 402, 586 


L 
United E Kingdom: Bituminous and anthracite...| 230,839 
Yugoslavia: 

Bituminous 1. 431 


e ß OSO. cue 1, 712, 173 1, 786, 870 


Asia: 

Afghanistan: Bituminous....................-. 

Burma: Bituminous gůawdv 

china; Bituminous, anthracite, and lignite 
a: 


Tadonesia: Bituminou s 
Iran: _Bituminous EE E EAT 


J apan: 
ee and anthracite-.----.------------- 


North: Anthracite, bituminous and lignite... 

Republic of: Anthracite..-..-.....---------.- 
Malaya: Bituminous.-------------------------- 
Mongolia, Outer: Lignite and bituminous 
Pakistan: Bituminous and lignite.............. 
Philippines: Bituminou s 
Taiwan: Tun sm RR MN EE 
Thailand: Lignite.............................. 
Tuy min T 


North: "Anthracite... Ee 
South: Anthracite— 


Afri 
Algeria: Bituminous and anthracite.......-.... 
Congo, Republic of the (formerly Belgian): 
Bituminous 
Malagasy, Republic of: Bituminouszuůumuůnůnũꝝw . 4 
Morocco: Anthracite........---..-.------------ 
Mozambique: Bituminous..................... 
Nigeria: Bituminous........................... 
Rhodesia and Nyasaland, Federation of: 
Southern Rhodesia: Bituminous ere NR REN 
South Africa, Republic of: Bituminous and 
anthracite (marketable 
Swaziland: Anthracite and bituminous......... 
Tanganyika: Bituminous...................... 


Lignite (total of items shown above) (estimate) 
Bituminous and anthracite (by subtraction) 2, 096, 240 
World total, all grades (estimate 


1 This table cee some revisions. 

3 Prelimi 

3 Estimate. 

4 Output from U. E S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
5 Less than 500 to 


* Year ended March 20 of year following that stated. 
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COAL TECHNOLOGY 


Significant accomplishments were made in the technology of mining, 
preparation, and transportation of coal that enabled the coal industry 
to furnish quality coal atlowercost. In addition, aggressive attention 
to research on coal utilization was shown by both Government and 
industry in efforts to improve coal's position in the energy market. 
Supplementing the work of the Bureau of Mines, the Office of Coal 
Research of the U.S. Department of the Interior awarded three 
additional contracts during 1963 for studies aimed at increasing the 
consumption of coal. 

During the year, the deepest bituminous coal mine shaft in North 
America, approximately 1,480 feet, was completed and mining 
facilities were under construction. Ultimately, the mine will produce 
1.5 million tons of metallurgical coal annually. In another under- 
ground mining development, the Bureau of Mines completed the 
evaluation of fone wall mining in a West Virginia coalbed. The use 
of self-advancing hydraulic roof support units makes the longwall 
technique more competitive with conventional room-and-pillar 
1 81 9 5 Overall recovery with the coal planer in the Bureau tests 
Was 85 to 95 percent and output per man-shift was increased about 
38 percent over conventional mining. By the end of 1963 there were 
at least six longwall operations in use in the United States. Overseas, 
mechanized coal production in European Coal and Steel Community 
(ECSC) countries, reportedly doubled in the 5 years preceding 
1963 with the increased use of modern cutter-loaders and self-advanc- 
ing roof supports. 

In surface mining, as in the past several years, the emphasis was 
on larger earth-moving equipment. One company ordered a 200- 
cubic-yard shovel. 'The mammoth shovel, as high as a 21-story 
building, will be capable of depositing overburden 150 yards from 
the excavation. Fabrication and erection at the mining site is 
expected to take 2% years. At another mine, a walking dragline 
using an 85-cubic-yard bucket on a 275-foot boom was used to speed 
up removal of overburden. A push-button miner was successfully 
operated to recover additional coal from the highwall. The machine 
is capable of boring some 800 feet into the highwall with the coal 
being removed by remote control operation. 

Experiments continued on degasification techniques to eliminate 
troublesome build-up in methane concentration at the working face. 
Tests conducted by the Bureau of Mines at & cooperating mine in 
southern West Virginia showed that infusion of water into holes 
drilled into the coalbed ahead of the mining area increased the emission 
of methane from the coal face. The methane content in the main 
return air after infusion was reduced by more than 86 percent of the 
amount recorded before the tests were made. Methane concentra- 
tions were recorded on a device that continuously analyzes and 
which was designed and built by the Bureau. 

In the field of coal preparation, several additional companies in- 
stalled or planned installation of new coal preparation plants to replace 
outmoded facilities or new coal cleaning equipment to supplement 
existing plants. A survey of sales of new equipment, in terms of 
capacity, showed that dense medium ranked first, followed by jigs, 
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pneumatic wet tables, and flotation. In experimental work con- 
ducted by the Bureau of Mines, & tenfold increase in dewatering 
capacity of the vibrating screen and & threefold increase in recovery 
of fine coal were achieved using a conventional sieve bend ahead of a 
vibrating screen or attached to the vibrator as a scalping deck. These 
results were achieved with no sacrifice in the moisture content of the 
oversize product. 

The competitive threat from pipelines for transporting coal con- 
tinued to provide the stimulus for the adoption by the railroad 
industry of more efficient methods and equipment for delivering coal. 
One such device that makes rail transport of coal more efficient is the 
100-ton coal car specially designed for integral train service. One 
model of this car is designed to use rotary dump installations to their 
maximum capabilities; another is a bottom-unloading rapid-dump 
car, designed to unload in less than 20 seconds. The use of “unit 
trains" increased throughout the industry, and several major railroads 
were able to reduce freight rates significantly by use of this single 
trainload concept. The only operating coal pipeline was closed down 
during the year, probably as a direct result of the decrease in freight 
rates. 

During the year, a major coal handling railroad opened a new 
multi-million dollar port facility designed especially to load the new 
supercoliers used in the international coal trade. The 1600-foot 
pier has a dumping rate of 20,000 tons of coal per hour, with two 
giant traveling cranes that can service two ships simultaneously. 
Supporting facilities include new trackage that bring the total car 
capacity to more than 21,000 units. Üne supercollier bound for 
Japan loaded 54,323 net tons of metallurgical coal at Hampton Roads, 
Va., to set a new record for coal tonnage. 

Additional construction of mine-mouth electric generating facilities 
was announced, with the largest one to be located in Western Pennsyl- 
vania. The 1.8 million kilowatt plant is expected to burn 6 million 
tons of coal per year. Mine-mouth facilities have become technolog- 
ically feasible as a result of the development of techniques for trans- 
mitting electricity at extra-high voltages. Several additional private 
companies began planning or construction of extra-high voltage 
networks. Meanwhile, rate reductions were put into effect by many 
of the electric utilities as a result of savings in coal shipping costs 
through the use of unitized trains and through more efficient operation. 

Magnetohydrodynamics and its application to generation of electric 
power was investigated by the Bureau of Mines and others. An 
industrial research laboratory announced operation of an experi- 
mental magnetohydrodynamic (MHD) generator with a power output 
more than one megawatt. Work was begun under an Office of Coal 
Research contract on development of a coal-burning, solid electrolyte 
fuel cell for potential use in central power plants. | 

Continued interest was shown in the injection of supplementary 
fuels into blast furnaces as partial replacement for coke, a practice 
that has been adopted by several commercial firms as a means of 
increasing production of pig iron. Additional tests were conducted 
with coal in the Bureau of Mines experimental blast furnace under 
a cooperative program with industry. A new experimental blast 
furnace to operate at pressures up to 55 pounds per square inch top 
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pressure was being constructed by the Bureau to study such factors 
as the effect of injecting coal at very high rates and the optimum 
particle size for the ore and fuel with which the furnace is charged. 

Testing of a coal-fired gas turbine locomotive by a major Western 
railroad continued; by mid-year some 50 tests trips had been com- 
pleted. The experimental turbine being developed by the Bureau 
of Mines as a possible new source of electric power was operated in 
an extended test to determine the extent of erosion of the turbine 
blades caused by the hot ash particles. 

Special chemicals or materials derived from coal continued to 
receive attention during the year. Bureau of Mines research demon- 
strated that humic acids with less than 2 percent ash could be obtained 
from leonardite (a naturally oxidized lignite). The ash-free material 
was investigated as a base for a soil-conditioner-fertilizer preparation. 
Operations were started in North Dakota to recover uranium from 
lignite ash. In this process lignite is burned at the mine and the 
ash is moved to the refining plant for uranium recovery. The pro- 
duction of light-weight aggregate from fly ash was planned by several 
large utilities in facilities adjacent to existing power plants. One 
such plant under construction is designed to convert 1,200 tons per 
day of fly ash into aggregate for concrete. 

Coal technology activities of the Bureau of Mines are reviewed in 
a separate report published annually. 
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GENERAL SUMMARY 


RODUCTION of Pennsylvania anthracite totaled 18.3 million 
P short, or net, tons in 1963, an increase of 8 percent over that of- 
1962. Although each source of production, except dredges, con- 
tributed to the increase, the gain at deep mines was less than 1 per- 
cent, while the output from strip pits and culm banks increased 9 
percent and 27 percent, respectively, over that of 1962. As a result, 
underground output decreased from 40 percent of the total in 1962 
to 37 percent in 1963, strip pits increased from 40 to 41 percent, and 
culm banks increased from 16 to 18 percent. Production of river coal 
was 4 percent of the total in both years. | 
The strong demand for Pennsylvania anthracite in overseas mar- 
kets had a marked effect upon prices and industry revenue. Except 
for buckwheat No. 3 (barley) and buckwheat No. 5, each size 
commanded a higher prie than in 1962. For example, the average 
value of the pea and larger group of sizes was $11.65 per net ton, 
an increase of: $0.75, or 7 percent, and the average for the buckwheats 
was $6.25, a gain of $0.82 per ton, or 5 percent. The average value 
for all sizes increased to $8.45, $0.47 per ton more than in 1962. Con- 
sequently, total value of the 1963 output, f.o.b. preparation plant, 
rose to $153.5 million, 14 percent more than in 1962. Production of 
pea and larger sizes increased 7 percent, yet these sizes accounted for 
only 41 5 of the output (as in 1962) because of a gain of 9 per- 
cent in the output of buckwheat No. 1 and smaller sizes. However, 
the larger sizes continued to supply the major part of the industry 
revenue because of their higher per-ton prices. 


1 Mineral specialist (coal). 
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pour consumption of anthracite in the United States was esti- 
mated at 14.2 million tons—a loss of less than 1 percent. Although 
use data are incomplete for anthracite, the slight decline in apparent 
consumption indicates industrial demand for the smaller sizes in- 
creased almost enough to counterbalance the loss of 15 percent in 
retail-dealer deliveries outside the region. Adding credence to this 
conclusion is the fact that, although small declines occurred at cement 
and public utility plants, the iron and steel industry stepped up 
consumption by 19 percent. 

According to the Bureau of the Census, U.S. Department of Com- 
merce, exports of anthracite totaled approximately 3.4 million tons 
in 1963, an increase of 86 percent. The entire gain, as in 1962, was 
attributable to trade with Western Europe since minor increases in 
exports to Asia, Africa, and Oceania were offset by declines in North, 
South, and Central America. However, a more accurate measurement 
of the importance of exports to the industry can be obtained b 
adding the quantity shipped to West Germany for the use of U.S. 
Armed Forces to exports reported by the Bureau of the Census. 
Thus approximately 4,162,000 tons were actually exported, 23 per- 
cent of the 1963 production—or nearly 1 ton out of every 4 produced. 

In 1963, the anthracite industry was able to increase production 
8 percent over that of 1962 with a labor force of 13,498 men (4 per- 
cent less) by increasing working time and stepping up production 
from strip pits and culm banks. Anthracite operations were active 
an average of 216 days, a gain of 12 days over that of 1962; how- 
ever, this additional working time increased the total man-days 
worked to 2,912,000, 2 percent more than in 1962. The productivity 
rate again reached a record high, 6.27 tons per man-day, primarily 
because of the increased output at strip- and culm-bank operations, 
where productivity rates are much higher than at deep mines. 

Combining fatal and nonfatal injuries, the overall injury rate in 
the anthracite industry increased to 63.05 per million man-hours, 
compared with 57.40 per million in 1962. A total of 32 men lost their 
lives at anthracite operations (26 in 1962) at a frequency rate of 
1.59 per million man-hours (1.26 in 1962). Nonfatal injuries totaled 
1,295 during the year, compared with 1,161 in 1962; the rate increased 
from 56.14 per million hours in 1962 to 61.53. 

Table 1 includes salient annual statistics for 1959-63 ; monthly devel- 
opments in the industry in 1963 are shown in table 9. Table 3 shows 
selected historical data for 1890-1963. 
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TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1959—63 
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1959 1960 1961 1962 1963 
Production: 
Preparation plants net tons..| 19,804,532 18, 003, 730 | 16,655, 847 16, 015, 366 17, 415, 365 
Dredges do 716, 169 711, 713 745, 498 726, 666 691, 370 
Used at collieries ſor power and 
Hesl net tons 128, 585 101, 998 45, 094 151, 614 160, 640 
'Total production. ......... do....| 20,049,286 | 18,817,441 | 17,440,439 | 16,893,046 | 18,207,384 
Value of production... ................ $172, 319, 913 |$147, 116, 250 |$140, 337, 541 |$134, 093, 874 |$153, 503, 442 
Average sales realization per net ton 
on preparation plant shipments 
(excludes dredge coal): 
Pea and larger..................... $11. 04 $10. 42 $10. 80 $10. 90 $11. 65 
Buckwheat No. 1 and smaller..... $6. 60 $0. 27 $6. 32 $6. 14 $6. 43 
All sizes. ee $8. 55 $8. 01 $8. 26 $7. 99 $8. 64 
Percentage of total preparation plant 
shipments (excludes dredge coal): 
Pea and larger..................... 43.8 42.0 43.4 43.1 42.4 
Buckwheat No. 1 and smaller..... 56.2 68.0 56.6 66. 9 57.6 
Producers' stocks at end of year 1 
net tons.. 429, 020 199, 356 232, 520 (2) (2) 
Exports 32 0---- 1, 787, 558 1, 440, 400 1, 435, 335 | 41, 801, 724 3, 353, 192 
Imports 5......... cacao e ll do.... 2, 633 1, 476 792 7, 583 (5) 
Consumption (apparent) do....| 18,800,000 17, 600, 000 15, 900, 000 | 4 14, 300, 000 14, 200, 000 
Average number of days worked....... 173 176 196 204 216 
Average number of men working daily. 23, 294 19, 051 15, 792 14, 010 13, 498 
Output per man per day. ...net tons.. 5.12 5. 60 5.63 5.92 6.27 
Output per man per year. ......do.... 886 986 1, 103 1, 208 1, 354 
Quantity cut by machines do 260, 502 225, 520 236, 166 271,537 240, 427 
Quantity mined by stripping. . do 1, 096, 343 7, 112, 288 7, 246, 646 6, 822, 207 7, 467, 842 
Quantity loaded by machines under- 
ls EE net tons 4, 700, 542 4, 044, 392 3, 377, 778 3, 065, 364 3, 665, 962 
Distribution 
Receipts in New England *.do.... 869, 166 697, 353 034, 435 495, 390 422, 012 
Exports to Canada 3. do 1, 453, 228 1, 204, 414 965, 576 892, 488 794, 585 
Loaded into vessels at Lake Erie ? 
net tons 329, 204 244, 468 221, 435 196, 440 191, 609 
Receipts at Duluth-Superior $ 
do 71, 845 65, 713 33, 474 4 26, 516 35, 121 
1 Anthracite Committee. 
3 This series discontinued. 
3 U.S. Department of Commerce. 1961-63 export data does not include shipments to U.S. military forces. 
7 tables 2 and 35. 
e ; 


$ Import data discontinued with August. See table 2. 


6 Commonwealth of Massachusetts, Division on the Necessaries of Life, and Association of American 


Railroads 


7 Ore and Coal Exchange, Cleveland, Ohio. 
8 Lake Superior Area Office, Corps of Engineers, U.S. Army, Duluth, Minn. 
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TABLE 2.—Statistical summary of monthly developments 


(Net tons, except as 


January | February | March April May June 
Production (including mine fuel, 
local sales, and dredge coal)...... 1, 799, 000 | 1,529,000 | 1,489,000 | 1,195,000 | 1, 524, 000 | 1,455, 000 
Shipments (breakers and washeries 
only, all sizes): 
DIT iseen 815, 525 714, 906 794, 080 695, 570 898, 831 938, 762 
By truck AAA 1, 006, 651 904, 393 727, 823 , 102 574, 556 548, 756 
Carloadings 2 14, 983 12, 508 14, 805 14, 754 16, 616 17, 66) 
Distribution: 
Lake Erie loadings 4 4 æ 4, 927 16, 360 22, 958 
Lake Ontario load ings 44 4 ꝝ 444 ã ́ 4 4ͥ 
Receipts at Duluth- Superior 4 „„„„é«««%rrU! 2 |. .-.----.-- 4, 794 
Upper Lake dock rode? 
Receipts: 
Take Superior_..._..... lose corso A PA PR . 
Lake Michigan 255 1,205 449 2, 785 11,845 168 
Deliveries (reloadings): 
Lake Superior 2, 443 625 156 20 204 951 
Lake Michigan......... 8, 236 2, 848 2,079 2, 563 976 1, 324 
New England receipts: By rail”. 42, 974 30, 190 35, 726 13, 468 33, 214 52,723 
e 70, 023 184, 286 265, 847 194, 986 339, 699 286, 208 
Imports #__..-...-..---.-------- 686 384 297 622 898 1,009 
EE consumption and stocks 
y: 
Electric utilities: 10 
Consumption 187, 010 170, 906 153, 058 171, 564 165, 076 170, 820 
BLOCKER ee 1,341,730 | 1, 280, 141 | 1, 266,654 | 1,284, 739 | 1,288,128 | 1, 272, 054 
Coke plants: 
Used for carbonizing....... 37, 499 36, 321 42, 948 35, 527 38, 885 36, 244 
DEER AA 99, 088 73,173 51, 011 44, 880 40, 473 55, 515 
Stocks on Upper Lake docks: 6 
Lake Superior.................. 9, 344 8, 719 8, 502 8, 584 8, 320 7, 960 
Lake Michigan................. 5, 913 4,770 3, 140 3, 794 14, 669 13, 513 
Stocks in retail dealer yards 11. 489, 000 840, 000 845, 000 322, 000 427, 000 557, 000 
Retail dealer deliveries 11. 601, 000 644, 000 387, 000 199, 000 189, 000 218, 000 
Wholesale price indexes (1957-59 
100): 11 F. o. b. mines: 
hestnut...-.------------------ 97.0 97.0 97.0 84. 8 84.8 87.5 
Peg: ag ] w . 96. 5 96. 5 96. 5 90. 1 90.1 91.0 
Buckwheat No. 11 96.2 96.2 96.2 89.4 89.4 90.1 
Buckwheat No. 3.............. 109. 2 109. 2 109. 2 104. 8 104.8 105.5 


1 Furnished by Anthracite Institute. 

* Pennsylvania Department of Mines and Mineral Industries. 

3 Association of American Railroads. 

4 Ore and Coal Exchange, Cleveland, Ohio. 

5 Lake Superior Area Office, Corps of Engineers, U.S. Army, Duluth, Minn. 

¢ Includes all commercial docks on Lake Superior and west shore of Lake Michigan as far south as 
Dom Data supplied by Upper Lake Docks Coal Bureau, Inc., and direct reports to the Bureau of 

es, 
? Furnished by Commonwealth of Massachusetts, Division on the Necessaries of Life. 
s U.S. Department of Commerce. Export data does not include shipments to U.S. military forces. 
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in the Pennsylvania anthracite industry in 1963 
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otherwise indicated) 

July August 
1, 124, 000 | 1, 606, 000 
713, 122 | 1, 113, 514 
887 527, 612 
14, 319 21, 148 
8, 741 90, 603 
2, 950 3,785 
„ 5, 633 
„ 3, 110 
504 1, 207 
11 25 
1, 674 1, 497 
, 004 37, 391 
212, 417 420, 112 
457 272 
181, 810 102, 772 
1, 255, 014 | 1,267,221 
34, 058 34, 359 
58, 471 71, 982 
7, 955 10, 940 
12, 343 12, 053 
579, 000 639, 000 
197, 000 271, 000 
89.0 90. 4 
91.6 93. 5 
90.7 92.1 
106. 0 106. 9 


Septem- 


er 


181, 117 
291, 356 


35, 602 
87, 493 


13, 615 


October 


1, 822, 000 


1, 162, 783 
676, 370 


1, 615, 000 
990, 398 
659, 477 

18, 034 


27, 189 


794, 309 
304 


174, 637 
1, 875, 586 


36, 186 
121, 476 


Change 
Year 1963 | from 1962 
(percent) 


2, 154, 012 
1, 204, 129 


450, 500 
113, 620 


6, 586 
7,911 

536, 000 
4, 055, 000 


LL og 11 
TER L5 oo 
edo ot Or a C t3 


Year 1962 


2 Beginning with the month of September, anthracite import data is included with bituminous coal import 


data. 


10 Federal Power Commission. 
11 Estimated from re 
13 Bureau of Labor Statistics. Based on data obtained from authorized trade publications. 


NOTE.—According to the Association of American Railroads, 3,210,156 net tons of anthracite was exported 


to Europe in 1963, compared with 
Eed including exports to the 


1,639,846 tons in 1962. 


Ú 


rts submitted by 8 selected list of retail dealers. 


Of this total, 


860 


800 


Does not include local sales. 


tons was consigned to West 
. S. military forces. This compares with 948,847 tons for the same period 
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SCOPE OF REPORT 


Data in this chapter refer only to anthracite, or hard coal, produced 
In the northeastern part of the Commonwealth of Pennsylvania. Pro- 
duction of anthracitic, or semianthracitic, coals of Arkansas, Colorado, 
New Mexico, Virginia, and Washington is included with bituminous 
coal and lignite in the Bituminous Coal and Lignite chapter of the 
Bureau of Mines Minerals Yearbook. 'The anthracite producing re- 
gion is divided geologically into four fields. The Northern, Eastern 
iddle, Western Middle, and Southern. The area is also grouped 
by coal-trade usage into three regions: The Wyoming, hich is co- 
extensive with the Northern field; the Lehigh, which includes the 
Eastern Middle field and that portion of the Southern lying east of 
Tamaqua; and the Schuylkill, which encompasses all of the Western 
Middle field and that part of the Southern field west of Tamaqua. 
Bureau statistics on production, value, and transportation methods 
are compiled almost entirely from reports submitted voluntarily by 
operators of preparation plants and s del Estimates are prepared 
on unrepo tonnage from data published by the Pennsylvania De- 
partment of Mines and Mineral Industries and other sources. Ques- 
tionnaires are also sent to operators of underground mines not equipped 
with preparation facilities and to contractors engaged either In strip 
mining or in reclaiming culm and silt banks. From these reports in- 
formation is obtained on run-of-mine production, names of plants 
to which the raw coal is shipped for preparation types of mining 
equipment used, and the counties, fields, and regions in which the 
run-of-mine RE originated. These reports are used also to 
eliminate duplicate reporting and to maximize the coverage obtained. 
Beginning with calendar year 1961, Bureau production data have 
been presented by carrier method (rail and truck), rather than as ship- 
ments to points inside (local sales) and outside the producing 97 
Also, since 1956, statistics on employment in the P lvania anthra- 
cite industry have been compiled from the Bureau of Mines question- 
naire, Mine Injuries and Employment—Pennsylvania Anthracite, to 
lessen the reporting burden of respondents. Bureau employment data 
include 8 development, maintenance, 5 shop, and 
technical personnel, plus partners or firm members who perform 
duties directly related to coal production. Sales and office workers 
and others not connected with production are excluded. 
Summarized distribution data appearing in table 29 are collected by 
the Bureau from producers, wholesalers, and dock operators by coal 
year (April 1-March 31) rather than calendar year, because the 
former conforms more closely to the actual heating season. The com- 
plete report presents detailed information on shipments by sizes and 
method of movement to selected markets in the United States and 
Canada. Copies may be obtained by writing to the Bureau of Mines, 
U.S. Department of the Interior, Washington, D.C., 20240, or to the 
pus Distribution Section, 4800 Forbes Avenue, Pittsburgh, 
a., 15213. 
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PRODUCTION, MINING METHODS, AND EQUIPMENT 


Production of Pennsylvania anthracite totaled 18.3 million short tons 
in 1963, an approximate increase of 1.4 million tons, or 8 percent, over 
that of 1962. Despite this increase, the first since 1956, underground 
production showed only a minor gain (less than 1 percent), with vir- 
tually all of the increase being attributable to strip-pit and culm-bank 
coal. As a result, underground production dropped to 37 percent of 
total production, compared with 40 percent in 1962; strip pits ac- 
counted for 41 percent (40 percent in 1962); culm banks, 18 percent 
(16 percent in 1962) ; and river coal, 4 percent (the same as in 1962). 

Each of the 3 producing regions showed gains in output in 1968. 
In the Lehigh region, total production exceeded that of 1962 by 16 
percent as gains of 10 and 33 percent in production from strip pits 
and culm and silt banks, respectively, offset a slight decline in under- 
ground production. In the Schuylkill, which registered an increase 
of 9 percent over that of 1962, underground output remained virtually 
unchanged, but production from both strip pits and banks scored sharp 

ains. The Wyoming region recorded small increases in output from 

oth underground and stripping operations, but the net gain over 
1962 output was held to only 2 percent by a slight decline in the quan- 
tity of coal recovered from banks. Owing to the disproportionate 
increase among the regions, the Wyoming share of total production 
decreased from 33 percent in 1962 to 32 percent and that of the Lehigh 
Increased 1 point to 20 percent. "The Schuylkill contributed 48 per- 
cent in each year. 

The changes in regional totals were reflected, of course, in those of 
the major producing counties. For example, the gain of only 2 percent 
in the Wyoming region was due entirely to a rise of 12 percent in 
Luzerne County as production in Lackawanna County was approxi- 
mately 18 percent below the 1962 level. Increased production in the 
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Lehigh region was occasioned by gains reported in the totals for 
Luzerne, ‘Šehuylkill, and Columbia Counties that were more than 
sufficient to nullify the decrease of 4 percent in output of Carbon 
County. In the Schuylkill region, the production picture for 1963 
was featured by increases for each county 1n the region, led by Dauphin 
County with a gain of 76 percent over that of 1962 and followed in 
descending order by Northumberland with 24 percent, Columbia with 
6 percent, and Schuylkill with 5 percent. Detailed data on production 
by counties, regions, and fields are shown in tables 4, 7-9. Figure 1 
shows trends in anthracite shipments by regions for 1940-63. 


— 


@ 
Schuylkill 


CL ZN pre 
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MILLION NET TONS 


1940 1945 1950 1955 1960 1965 


FIGURE 1.—Pennsylvania anthracite shipped from the Lehigh, Schuylkill, and 
Wyoming regions, 1940-63. 


Underground Mines.—A pparently as a result of the strong demand 
in overseas markets for the larger space-heating sizes, which, in effect, 
counterbalanced the continuing loss in demand for the same sizes in 
the United States and Canada, production at deep mines was rela- 
tively the same as in 1962, increasing about 42,000 tons—or less than 
1 percent. While part of this stability was attributable to continued 
shipments of egg, stove, and chestnut sizes to U.S. Armed Forces in 
West Germany (see Foreign Trade section), the severe winter of 
1962-63, which depleted stocks on the Continent, caused other Euro- 
pean countries to step up sharply their imports of large-sized U.S. 
anthracite. In the Wyoming region production at underground 
mines increased about 3 percent (80,000 tons), but declined 27 per- 
cent, or 35,000 tons in the Lehigh. Output was virtually unchanged 
from 1962 in the Schuylkill, decreasing less than 3,000 tons, or less 
than 1 percent. Asa result, the share of total underground production 
from the Lehigh region dropped to but 1 percent of the total for the 
year, with 54 percent being mined in the Schuylkill region (the same 
as in 1962) and 45 percent in the Wyoming (44 percent in 1962). 
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Statistics on production by source, fields, and regions are presented 
in tables 10 and 11. Production trends are presented graphically, by 
Source, in figures 2 and 3. 


MILLION NET TONS 


1940 1945 1950 1955 1960 1965 


PERCENT 


1940 1945 1950 1955 1960 1965 


FIGURE 3.—Production of ix urs anthracite, by sources, 1940-63, in percent 
of total. f 
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TABLE 5.—Sizes of Pennsylvania anthracite prepared at plants in 1968, by 
regions, in percent of total 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Size 
Shipped | Shipped | Total | Shipped | Shipped | Total 
by rail | by truck by rail | by truck 
Lump ! and bro... 8 (2) (3) (2) 

))))» GFGTGTWA—T0—G—0—0—B—vqu'n 8 4. 1 0. 4 2. 3 2.2 0.1 1.1 
/ ĩ· i 13.2 5.7 9.7 11.4 12.3 11.9 
A 8 8.2 15.5 11.7 12. 4 17.4 15.0 

J)) ss 4.5 16.3 10.1 8.6 11.8 10.3 

Total pea and larger................ 30. 0 37.9 33. 8 34. 6 41. 6 38.3 
Buckwheat No. 122 6.5 12. 5 9. 3 12.0 12.7 12.3 
Buckwheat No. 2 (rice) 8.8 14.0 8.7 6.6 12. 4 9.7 
Buckwheat No. 3 (barley)................ 8.4 11.4 9.8 8.7 13. 4 11.2 
Buckwheat No. 4. 11.0 4.3 7.8 7.6 6.1 6.8 
Buckwheat No. 2222 28. 2 4.2 16.8 20. 4 5. 9 12.8 
Other EE 12.1 15.7 13.8 10.1 7.9 8.9 

Total buckwheat No. 1 and smaller.. 70. 0 62.1 66. 2 65.4 58. 4 61.7 

Wyoming region 4 Total 
Lump i and broken. (?) (2) (3) (3) (3) (2) 
A » W 8. 9 0.2 4. 9 4. 9 0.2 2. 6 
Blov EES 23.3 8.6 16.7 16.0 9.8 13.0 
ChésthUlb. lc ee EE 18. 9 18.1 18.5 13.8 17.2 15.4 
ER e 8.6 20. 3 13.9 7.7 15. 3 11.4 

Total pea and larger 59.7 47.2 54. 0 42. 4 42. 5 42. 4 
Buckwheat No. 12 12. 4 18. 5 15. 1 10. 9 14. 4 12. 6 
Buckwheat No. 2 (rice) 2 6. 3 12. 9 9. 3 5. 9 12. 9 9. 3 
Buckwheat No. 3 (barley)..............-. 12. 7 8.6 10. 9 10.1 11.5 10.8 
Buckwheat No. 4 3. 5 .9 2.4 6.9 4.2 5.6 
Buckwheat No. 5 5.4 2.5 4.0 16. 8 4.6 10. 8 
Other A EE 9. 4 4.3 7.0 9.9 8.5 

Total buckwheat No. 1 and smaller. 40. 3 52.8 46.0 87.6 57.5 57.6 


1 Quantity of lump included is insignificant. 


2 Less than 0.05 percent. 


3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low value. 


4 Includes Sullivan County. 
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TABLE 6.—Sizes of Pennsylvania anthracite prepared at plants, by regions, in 
percent of total 


(Excludes dredge coal) 


Lehigh region Schuylkill region 
Size 

1959 | 1960 | 1961 | 1962 | 1963 1963 

Lump i and broken.................... 0.1 |... `` . 0.1 | 0.1 (2) 
EE 09] 1.8] 3.1] 2.3 .6 .5 1.1 
A l. O. O O... 8 11.4 | 11.5 | 11.6 | 10.7 9.7 | 12.3 ! 11.8 11.9 
Shen! e noir 15.1 | 15.4 | 15.9 | 12.5 | 11.7 | 15.5 | 15.3 15.0 
BE 11.4 | 1.1 | 11.2 | 10.8 | 10.1 | 10.0 | 10.1 10.3 
Total pea and largo 38.9 | 38.9 | 40.5 | 37.1 | 33.8 | 38.8 | 37.8 38.3 
Buckwheat No. 1....................... 11.6 | 10:8 | 12.3 | 11.0 | 9.3 | 12.8 | 12.1 12.3 
Buckwheat No. 2 (rice). ............... 9.1 8.6 8.9 8.6 8.7 9.1 9.5 9.7 
Buckwheat No. A (barley). ............ 9.0| 9.0 10.2] 88| 9.8 | 12.7 | 13.2 11.2 
Buckwheat No. 44 7.4 7.3 9.0] 6.8] 7.8] 6.4 7.3 6. 8 
Buckwheat No. 5 GE 10.4 | 10.9 | 11.1 | 10.6 | 16.8 | 10.6 | 11.6 12.8 
Other AAA euan t Ea 13.6 | 14.5 8.0 | 17.1 | 13.8 9.9| 8.5 8.9 

Total buckwheat No. 1 and 
Saller eege 61.1 | 61.1 | 59.5 | 62.9 | 66.2 | 61.5 | 62.2 61.7 
Wyoming region 4 

Lamp land broken.................... 0.1] O17 0.11 () (2) 0.1} 0.1 011 (3 (2) 
ERR 2:2. mm 88 .8 | 71.9 44 | 49| .7] .6| 12| 26] 2.6 
BUOV EE 17.0 | 14.7 | 15.3 | 15.8 | 16.7 | 13.8 | 12.8 | 13.0 | 13.2 | 13.0 
Chestnüúut-.. ... ul. ege c O QQ 20.8 | 10.8 | 20.2 | 17.7 | 18.5 | 17.3 | 16.9 | 17.3 | 15.6 1 15.4 
(` E A 14.8 | 14.0 | 14.5 | 13.8 | 13.9 | 11.9 | 11.6 | 11.8 | 11.8 11.4 
Total pea and larger 53.5 | 49.3 | 52.0 | 51.7 | 54.0 | 43.8 | 42.0 | 43.4 | 43.1] 42.4 
Buckwheat No. 15.4 | 16.0 | 15.1 | 15.1 | 15.1 | 13.5 | 13.3 | 12.9 | 13.1 12.6 
Buckwheat No. 2 (rice)................ 9.4 9.2 9.4 9.1 9.3 9.2 9.2 9.2 9.2 9.3 
Buckwheat No. 3 (barley )) 11.3 | 10.9 | 11.3 | 10.5 | 10.9 | 11.6 111.8 | 11.5 | 10.5 | 10.8 
Buckwheat No. 4. 26| 2.2) 3.0] 2.3] 2.4| 5.2] 5.5] 6.1] 5.4 5.6 
Buckwheat No. 555. 2.3| 33] 4.3] 4.8] 40] 7.7] 86] 8.79.5 10.8 
GA. 86 5.5] 9.1] 4.9 65] 4.39.0 96] 8.2] 9.2 8. 5 

Total buckwheat No. 1 and 

Sale 46.5 50. 7 | 48.0 | 48.3 | 46.0 | 56.2 | 68.0 | 56.6 | 56.9 57.6 


1 Quantity of lump included is insignificant. 

3 Less than 0.05 percent. 

3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low value. 
* Includes Sullivan County. 
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TABLE 7.—Production of Pennsylvania anthracite in 1963, by regions 


Production 


Rail shipments Truck shipments Colliery fuel Total 


Net tons| Value! GE Value | Net tons | Value! 
ons 


Nettons| Value! 


Lehigh: Prepara- 


tion plants 13, 849, 809 |1, 736, 263 | 14,639, 103 | 14, 581 | 81,244 | 3, 664, 547 | 28, 569, 656 
Schuylkill: 
Pre tion 
plants....... 29, 483, 913 |4, 291, 931 | 36, 382,042 | 7,641 | 59,582 | 8,121,383 | 65, 925, 537 
Dredges. ...... 2, 039, 669 125,612 | 428, 352 360 1, 080 691, 730 2, 469, 101 


Total 
Schuylkill. |4, 887, 569 | 31, 523, 582 14, 417, 543 | 36,810,394 | 8,001 | 60,662 | 8,813, 113 | 68, 394, 638 


— —— — —— | — — — | —— a | —— || — A a 


W yoming: Prep- 
aration plants: 2. 81, 616, 790 2, 565, 523 | 24, 574, 516 138, 067 347, 842 | 5,789, 724 | 56, 539, 148 
To 
F reparation 
plants 74, 950, 012 |8, 593, 717 | 75, 595, 661 160, 289 488, 668 17, 575, 654 151, 034, 341 
Dredges. ...... 2, 039, 669 125, 612 428, 352 360 1, 080 691, 730 2, 469, 101 
Grand total........ 76, 989, 681 |8, 719, 329 | 76, 024, 013 |160, 649 |489, 748 |18, 267, 384 |153, 503, 442 


el D. given for shipments is that at which coal left possession of producing company; does not include 
ey Inelu ludos Sul Sullivan County. 


TABLE 8.—Pennsylvania anthracite produced, 1959—63, by fields, in net tons 


Field 1959 1960 1901 1902 1963 


d Ñ sx 


Eastern Middle: Breakers and washerles..| 1,915,788 | 2,121,500 | 2,002,163 | 2,257,038 2, 657, 499 


— ——=5—QÑ 

Western Middle: 
Breakers and washeries_...........-... 5,813,868 | 5,104,897 | 4,673,983 | 3, 723. 273 4, 270, 454 
Drodges AA 65, 683 71, 828 58, 287 41, 105 36, 095 
!!... 5,870,551 | 5,176,725 | 4, 732, 270 | 3, 764,378 4, 306, 549 
Southern C CINE u a 
Breakers and washerles................ 5, 269,930 | 4,530,628 | 4,480,037 | 4,515,339 4, 857, 977 
e 650, 936 640, 335 687, 561 685, 946 655, 635 
Total... u. ul l 22: S. S 5,920,866 | 5,170,963 | 5,173,598 | 5,201,285 5, 513, 612 
Northern: Breakers and washerles 1....... 6,933,081 | 6,348,253 | 5,538,408 | 5,670, 945 b, 789, 724 
Total: Pf Lë ege NOME PARO 
Breakers and washerles................ 19, 932, 667 | 18, 105, 278 | 16, 700, 591 | 10,166, 505 | 17, 575, 654 
Dees. 716, 619 712, 163 745, 848 727, 061 691, 730 
Grand total 20, 649, 286 | 18, 817, 441 | 17, 446, 439 16, 893, 646 | 18, 267, 384 


1 Includes Sullivan County. 
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TABLE 9.—Production of Pennsylvania anthracite in 1963, by counties 


Production 
County Rall shipments Truck shipments Colliery fuel Total 
Net tons | Value! Net tons Value! Net | Value | Nottons | Value! 
tons 
Berks, Lancaster, 
and Snyder...... 544, 002 | $1, 957, 706 91, 155 $308, 216 |........|.---.-.- 635, 157 | $2, 265, 922 
Carbon 244,323 | 2, 267, 798 400, 947 3, 313. 4300 645,270 | 5,581,229 
Columbia.........| 301,423 2, 130, 134 109, 111 998, 446 78 $539 410, 612 3, 129, 119 
Dauphin.......... 232,361 | 1,016,771 18, 610 82, 439925 250,971 | 1,009,210 
Lackawanna...... 622, 325 6, 167, 435 334, 152 3, 574, 104 2, 620 | 22, 582 959, 097 9, 764, 121 
Lebanon.........- 20, 992 143, 643 23, 305 123,712 sesso iz 44, 297 267, 355 
Luzerne 3, 464, 846 | 31, 462, 937 3. 141, 880 | 28, 424, 432 149, 593 402, 711 | 6,756,319 | 60, 290, 080 
Northumberland. .] 729,893 | 5, 081, 362 |1, 288. 34010, 621, 590 705 | 3,604 | 2,018, 938 | 15, 706, 616 
Schuylkill......... 9, 227, 241 | 26,761, 894 |3, 204, 260 | 28, 427, 604 7, 643 | 60,152 | 6, 629, 144 | 55, 249, 6 
UA IS AA mesure hee 10, 022 66, 617 10 100 10, 032 66, 717 
Wee DEE 7, 547 83, 423 MN . 7, 547 83, 423 
Total. 9, 387, 406 | 76, 989, 681 8, 719, 329 | 76,024, 013 160, 649 489, 748 |18, 267, 384 153, 503, 442 


1 Value given for shipments is that at which coal left possession of producing company; does not include 
selling expenses. 


TABLE 10.—Pennsylvania anthracite produced in 1963, classified as fresh-mined 
culm-bank and river coal, by fields, in net tons 


Fresh-mined coal 


Underground mines From From 
Field culm river 'Total 
Strip pits| banks |dredging 
Mechan- Hand 
ically loaded Total 
loaded 
Eastern Middle.......... 49, 910 19, 835 69, 745 | 1, 410, 600 | 1,177,154 |.......... 2, 657, 499 
Western Middle..........| 320,545 | 1,063,156 | 1,383, 701 | 2, 083, 043 803, 710 36,095 | 4,306. 549 
Southern 439. 229 | 1. 836. 759 2. 275, 988 | 1. 875, 949 706,040 | 655,635 | 5, 513, 612 
Northern 1 2, 856, 278 129, 034 | 2, 985, 312 | 2. 008, 250 706, 162 |.......... 5, 789, 724 
Total. ] 3, 665, 962 | 3, 048, 784 | 6, 714, 746 | 7, 467,842 | 3,393,066 | 691,730 | 18, 267, 384 


1 Includes Sullivan County. 


TABLE 11.—Pennsylvania anthracite produced in 1963, classified as fresh-mined, 
culm-bank, and river coal, by regions, in net tons 


Fresb-mined coal 


Underground mines From From 
Region - culm river Total 


Mechan- Hand 
ically loaded Total 


loaded 
Dollgh.. .. . . . .. .. 49,910 46,719 96, 629 | 2, 270, 328 | 1,297,590 |.......... 3, 664, 547 
Schuylkill................ 759, 774 | 2, 873, 031 | 3,632,805 | 3, 099, 264 | 1,389,314 691, 730 | 8,813,113 
Wyoming 1 2, 856, 278 129, 034 | 2, 085,312 | 2, 098, 250 706,162 |.......... 5, 789, 724 
Total 3, 665, 962 3, 048, 784 | 6,714, 746 | 7,467,842 | 3,393,066 | 691,730 | 18,267,384 


1 Includes Sullivan County. 
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Strip Pits.—The export demand for large sizes was primarily respon- 
sible for the 8-percent gain in total production at stripping operations 
in 1963. Each of the producing regions reported gains over those of 
1962. In the Schuylkill region, which has been the leader in this type 
of mining for many years, strip output ran about 13 percent higher 
than in 1962. Strip-pit production was approximately 10 percent 
above 1962 figures in the Lehigh region, but only about 4 percent 
greater in the Wyoming. Of the total, 42 percent was produced in 
the Schuylkill, 30 percent in the Lehigh, SEI 28 percent in the Wyo- 
ming region. These data indicate a gain of 2 points in the Schuylkill 
share of strip-mined coal, a loss of 2 points for the Wyoming region, 
and the same (30 percent) for the Lehigh in both years. 

As deep mining has virtually ceased in the Lehigh region, 96 per- 
cent of its fresh-mined production (strip plus underground) was pro- 
duced at stripping operations in 1963, and only 4 percent at under- 
ground mines. The percentages were unchanged in the Wyoming, 
with 41 percent of the 1963 regional total being fresh mined produced 
at strip pits and 59 percent underground ; however, in the Schuylkill 
region strip coal rose to 46 percent of the total as deep-mined coal 
dropped from 57 percent in 1962 to 54 percent in 1963. "Table 12 
shows detailed data on strip-pit production for selected years in the 
period 1915-63, and figure 4 shows trends in both regional and total 
output for 1940-63. 


LIE 
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o | 


1940 1945 1950 1955 1960 1965 
FIGURE 4.—Pennsylvania anthracite mined from strip pits, by regions, 1940-63. 
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TABLE 12.—Production of Pennsylvania anthracite from strip pits 


Mined by Percent of | Number of Avernge 


strippin fresh-miued men number of 
(net tons total employed |days worked 
ENKEN 1,121. 603 (!) 1 6 
y IRAN ⁵³ ³ 8 2. 054, 441 2.5 1 (1 
1ͤĩÜͤ˙ĩ—5deo:v A 1. 578. 478 2. 7 1 E 
%%% w 2. 536. 3.8 0 8 
1058. ß 8. 354. 35. 7 4. 840 216 
11711 ͥD—Z—T0ͤ ͤ ͤͤͤ e 7, 543,157 37.4 4, 546 207 
%.. A EE 6, 877. 761 30.1 4. 418 196 
11 ³ A ; 7. 066. 43. 0 8. 775 200 
1 ⅛ HBW eked Seaia 7. 112. 288 48. 0 8, 470 195 
. EES 7, 246, 646 51.6 8, 194 207 
MK tee A 8 6. 822. 207 50. 6 8. 008 206 
963: 
Lehigh region 2. 270. 328 95. 9 1, 144 214 
Schuylkill region .......................... 3, 099, 264 46.0 1, 152 223 
Wyoming region 2 e lll. 2, 048, 250 41.3 72 244 
Total ae 7, 467, 842 52.7 3, 025 224 


1 Data not available. 
3 Includes 8ullivan County. 


Culm Banks.—After keeping output from culm and silt banks at 
relatively the same quantity in 1961 and 1962, anthracite producers 
responded to the increased demand for smaller sizes in both U.S. and 
foreign markets by stepping up bank production 27 percent in 1963. 
However, as in past years, no firm regional trends were apparent, be- 
cause depletion of certain banks and subsequent iranse of opera- 
tions to other sites caused shifts in regional totals. For exampie, on 
one hand, output of bank coal in the Schuylkill region rose 46 percent 
over that of 1962 and accounted for 41 percent of the 1963 total of 
culm-bank production; yet, as recently as 1961, the Schuylkill region 
was responsible for as much as 51 percent of the bank coul produced 
in that year. On the other hand, the output from banks in the Lehigh 
region increased from 36 percent of the total in 1962 to 38 perent in 
1963. The Wyoming share rose from 24 percent in 1961 to 28 percent 
in 1962; however, because of a quantitative decline of 5 percent in 
1963, its share dropped to only 21 percent. Data on production from 
culm banks are shown in tables 10, 11, and 13. 
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TABLE 13.— Production of Pennsylvania anthracite from culm banks, by regions, 


in net tons 
Lehigh Schuylkill Total 
1, 2, 702, 468 
2, 3, 193, 972 
2 2, 722, 509 
1, 2, 340, 444 
2, 2, 583, 814 
2, 2, 783, 038 
2, 3, 656, 866 
3, 4, 735, 064 
4, 7, 583, 608 
5, 9, 600, 180 
4, 8. 786, 650 
4,752, 8, 431, 092 
3, 947, 016 6, 403, 646 
3, 720, 542 5, 623, 779 
2, 778, 131 4, 429, 144 
2, 533, 535 3, 467, 310 
3, 578, 795 4, 630. 200 
3, 407, 974 4,765, 516 
2, 792, 323 4, 011, 000 
2, 32C, 006 8, 565, 482 
1, 934, 492 3, 213, 046 
2, 750, 838 4, 714, 799 
2, 479, 241 4, 521, 410 
1, 74 2. 902, 753 
1 8, 420, 854 
3, 297, 012 
56, ! 377. 2, 669, 359 
974, 650 949, 710 741, 106 2, 671, 460 
1, 297, 590 1, 389, 314 706, 162 8, 393, 066 


1 Sullivan County included in Wyoming region. 


Dredges.—As the preponderant part of the river coal produced is 
“captive” tonnage (coal used by the producer), it is not nearly so re- 
sponsive to fluctuations in the general market as are the small sizes 
produced from other sources. . Thus, no significance can be attached 
to the decline of about 35,000 tons, or 5 percent, in production between 
1962 and 1963, particularly since river-coal production has averaged 
approximately 700,000 tons per annum for the past decade. Tables 14 
and 15 contain data on recovery of anthracite from rivers and their 
tributaries. 
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TABLE 14.—Pennsylvania anthracite produced by dredges in 1963, by rivers 
(Including tributaries) 


River Production 
(net tons) 
Total Average 
ll eege e Ee 83, 768 $275. 400 $3. 29 
Susquehanna...... uu esses ce cobaA ac REA 607, 962 2, 193, 611 3. 61 
Total EH 691, 730 2, 469, 101 3. 57 


TABLE 15.—PennsylvanM anthracite produced by dredges, by rivers 
(Including tributaries) 


Lehigh Schuylkill [Susquehanna Total Average 
River River River (net tons) | Total value value 
(net tons) | (net tons) | (net tons) (per ton) 
“ l ae eene 1 78. 047 (1) 863, 997 942, 944 $1. 097, 000 $1.16 
19412... A 47, 838 396, 522 1, 073, 203 1, 517. 563 1, 839, 784 1.21 
LEE 9, 385 268. 919 1, 006, 729 L 285. 033 1, 478, 719 1.15 
1943- A AS 37, 452 342, 815 954, 470 1, 334, 737 1, 972, 777 1. 48 
Lee E A 40, 894 494, 371 837, 472 1, 372, 737 2, 084, 431 1. 52 
1045. EECHER 41, 409 366, 161 797, 656 1, 205, 226 1, 924. 148 1. 60 
. 37, 441 247. 757 847. 196 1. 132. 394 2. 091. 324 1. 85 
117 8 46, 478 158. 102 1, 015. 126 1, 219, 706 2. 480, 068 2.03 
Ee é 54, 284 67,871 865, 849 988, 004 2, 291. 752 2. 32 
1040. u. Q: 22, 131 52, 012 790. 979 865. 122 2, 131. 096 2. 46 
DL MD NO ST SE 21, 877 34, 222 563, 465 619. 564 1, 677. 508 2.71 
I EE 25, 344 27, 454 508. 770 561, 568 1, 576, 576 2. 81 
AA 8 17, 402 30, 407 924. 245 372. 054 1, 109, 778 2. 98 
1959... ee 31. 391 20, 643 386, 147 488, 181 1, 449, 149 3. 31 
1954__....... OT 18 0 709. 892 725, 907 1. 810. 026 2. 49 
Ü S.S 2 29. 935 60, 256 698. 652 788. 843 1, 844. 835 2. 34 
1958. caninos 8 44, 262 5. 540 666. 485 716, 287 1, 273, 415 1. 78 
17 lides 30. 650 10. 167 616, 884 657. 701 1. 143. 152 1. 74 
1008. EE 30, 763 10. 230 650. 800 691. 793 1. 324, 943 1.92 
ö ..... 13. 312 13. 213 690. 094 716. 619 2. 310. R95 3. 22 
17 . . .. ... 22. 700 23, 624 665, 839 712. 163 2. 257. 367 3.17 
! AA 2, 975 122. 880 619, 993 745, 848 2. 355. 314 3.16 
)) 8 98. 076 628. 975 727 0^1 2. 475, 987 3. 41 
1776038. ssp: s 83, 768 607, 962 691, 730 2, 469, 101 8.67 


18chuylkill included with Lehigh in 1940. 


Weekly and Monthly Data.—The Bureau publishes a series of weekly 
reports containing estimates of weekly and monthly production of 
Pennsylvania anthracite, as well as a record of daily and weekly car- 
loadings. Estimates of production are derived primarily from factors 
based on carloading data furnished by the Association of American 
Railroads. Secondary factors are those for colliery fuel, river coal, 
and truck shipments. The weekly and monthly estimates have been 
adjusted to the production total for 1963 and are presented in tables 
16 and 17. The weekly anthracite report also contains supplementary 
monthly tables on rail and truck shipments, consumption, retail-dealer 
stocks and deliveries, imports, exports, and other related subjects. Re- 
quests to be placed on the mailing list for this publication should be 
addressed to the Dureau of Mines. 
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TABLE 16.—Estimated weekly production of Pennsylvania anthracite in 1963 


Week ended— Thousand Week ended— Thousand Week ended— Thousand 
net tons net tons net tons 
Jan. A 214 May 18............. 359 || Sept. 28 375 
y ER E 404 72 22 307 Oel . 392 
y E A ĩͤ s.s 441 June 1............. 283 AA 407 
2 385 SE 314 e SEN 419 
Feb. 2............. 397 15: aid 379 2603333 398 
RR 419 e A PEA 360 || Nov. 222 373 
WO AA 395 CCC 395 | | Q9H....-------- 400 
EE 394 || July 6222 160 10. oct a ale 439 
Me 292 e A 124 J 42 
. 340 22 SS 301 0 AA 272 
11 355 CC 345 || Dec. 7 411 
ee 853 || Aug. 3............- 325 ¡E AAA 418 
309090 368 LO. fe —Sñ 389 21: S. SZ zs SŠ 844 
Apr. 6...---------. 244 „ 37 1 EE 229 
1d. Cu 22222 280 24 ¿SO 2: 390 rj INN 133 
e s oce WU 266 gl. NIRE OAM 840 — 
. 27 Sep. 318 Total 18, 267 
Mayr 44 331 14 8 404 
E c E 323 ol x RA 892 


! Estimated from weekly carlondings. as reported by Association of American Railroads, and other factors; 
adjusted to annual production from Bureau of Mines canvass. 

? Figures represent output of working days in that part of week included in calendar year 1963. Revised 
total for week of January 5, 1963, was 262,000 net tons. Preliminary production for week of January 4, 1964, 
was 279,000 net tons. 


TABLE 17.—Estimated monthly production of Pennsylvania anthracite, in thou- 
sand net tons 


Month 1956 1957 1958 1959 1960 1961 1962 1963 
January............. 2, 743 2, 625 2, 161 2,318 1, 701 1, 767 1,810 1,799 
Febuarg. ooo... 2.360 2,072 1, 753 1,645 1. 643 1,721 1, 522 1,529 
Maren ...  .. 2. 052 1, 798 1,476 1.593 1,749 1,438 1,513 1, 489 
April ....- ------- 2.258 2, 037 1, 545 1, 588 1, 281 1,173 1, 257 1, 195 
My... ees 1,91; 2.294 1.612 1.466 1,313 1,418 1.319 1, 524 
JUNG... c oec c ces. 2, 410 2, 551 1, 963 1,777 1,496 1,344 1,339 1,455 
July IO z: 1, 890 1,478 1,377 1.206 1,186 1,178 1,124 
Aup ust 2. 729 2.294 1. 750 1. 600 1, 704 1,! 1, 328 1, 606 
September 2. 509 2, 173 2, 050 1, 823 1. 580 1, 394 1. 193 1, 574 
October 2. 971 2, 262 1, 966 1, R05 1,678 1,603 1,528 1,822 
November........... 2. 629 1, 928 1,559 1, 863 1, 602 1, 501 1, 664 1,615 
Decomber 2.3⁴² 1. 826 1. 959 ; 1, 794 1,376 1, 515 1, 535 

Total... 28. 900 25. 338 21,171 20, 649 18,817 17, 446 16, 804 18,207 


1 Production ts estimated from weekly carloadings, as reported by the Association of American Railroads, 
and includes mine fuel, coal so!d locally, and dredge coal. 


Mechanical Loading.—Mechanical loading staged a sharp upturn in 
1963 as the total (3.7 million net tons) represented an increase of about 
600,000 tons, or 20 percent. Because total underground production 
changed little from 1962, the tonnage loaded by hand declined by ap- 
proximately the same amount. As a result, hand loading, which 
reached 54 percent of total underground production in 1962, dropped 
to 45 percent, and mechanical loading moved up to a record 55 percent 
in 1963. The greater part (518,000 tons) of the increase occurred 
in the Northern field where the relatively flat-lying seams are more 
amenable to mechanization of some of the mining operations. Figure 
5 shows trends in mechanical loading, hand loading, and strippin 
for 1940-63. Tables 18 and 19 present data on the tonnages load 
and the number and types of equipment used. 
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FIGURE 5.—Pennsylvania anthracite mechanically loaded, hand loaded, and 
stripped, 1940-63. 


TABLE 18.—Pennsylvania anthracite loaded mechanically underground, by fields, 
in net tons 


Scraper loaders ! Pit-car loaders Hand loaded face Total mechanically 


conveyors, al] types ? loaded 
Field EE 
1962 1963 1962 1963 

Northern ........... 678, 681 110, 342 1,732,058 | 2,338, 556 | 2, 856, 27 
Eastern Middle..... 8, 561 1,335 1, 047 43, 803 76, 07. 49, 910 
Western Middle.....| 64,647 A MEE 1, 500 267,329 239, 680 320, 545 
Southern 85,611 101,574 | 18,723 | 16,000 321,655 | 411,076 | 439, 229 

Total 1,167,168 | 20, 058 | 128, 889 2, 369, 905 | 3, 065, 364 | 3, 665, 962 


Includes mobile loaders, 
3 Shaker chutes, including those equipped with duckbills, 


TABLE 19.—Pennsylvania anthracite loaded mechanically underground, in 
net tons 


Scraper loaders Mobile loaders Conveyors ! and pit- Tota! loaded 
car loaders mechanically 


Number | Net tons | Number | Net tons | Number | Net tons Number] Net tons 
loaded of units loaded of units loaded of units loaded 


— — | rs —— || ANA | AX ——— || aus d 


771,142 602, 631 869 | 3,238,789 | — 1,101 | 4,700.542 
525, 482 691, 942 754 | 2,826,068 913 | 4,014,392 
595, 572 387, 417 616 | 2,391, 789 Tib | 3,377,778 
541.241 206. 259 536 | 2.227, 864 698 3. 065, 364 
862, 252 304, 916 512 | 2,498,794 689 | 3,665, 962 


1 Includes duckbills and other self-loading conveyors. 
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TABLE 20.—Trends in mechanical loading, hand loading, and stripping of 
Pennsylvania anthracite 


(Mechanical loading includes coa! handled on pit-car loaders and hand-loaded face conveyors) 


Fresh-mined coal 


Underground Btrip pits 
Year 
Mechanical| Percent Hand Percent Percent Total 
loading of total, loading of total, | Total (net | Net tons | of total, 
(net tons) | under- | (net tons) | under- tons) fresh 
ground ground mined 

1927. 1 2, 223. 281 3.0 | 71,434, 537 97.0 | 73,657, 818 | 2, 153, 156 2.8 | 75,810,974 
19288. 12, 351, 074 3.4 | 67,373, 788 96.6 | 69, 724, 862 | 2, 422, 924 3.4 | 72,147,786 
1929.......| 3,470, 158 5.0 | 66, 493, 690 95.0 , 963, 848 | 1,911, 766 2.7 | 71,875,614 
1930. 4, 467, 750 6.9 | 60, 458, 344 93.1 | 64,926,094 | 2,536,288 3.8 | 67, 462, 382 
1931.......| 4,384, 780 8.2 | 49, 074, 722 91.8 | 53, 459,502 | 3,813, 237 6.7 | 57, 272, 739 
1932. 5, 433, 340 12. 4 | 38, 400, 820 87.6 | 43,834, 160 | 3, 980, 973 8.3 | 47,815,133 
1933....... 6, 557, 267 16.0 | 34, 474, 844 84.0 | 41,032, 111 4, 932, 069 10.7 45, 964, 180 
de , 284, 19. 1 | 39,290, 255 80.9 | 48,574, 741 | 5,798,138 10.7 | 54,372,879 

1935. ...... 9, 279, 057 21.2 | 34, 503, 819 78.8 | 43, 782,876 | 5, 187, 072 10.6 | 48, 969, 
e 10, 827, 046 24.2 | 33,898, 560 75.8 726, 506 | 6,203,267 12.2 | 50,929, 773 
1937. 10, 683, 837 25.1 | 31, 882, 514 74.9 | 42, 566, 351 5, 696, 018 11.8 | 48, 262, 369 
1938. ...... 10, 151, 669 26. 6 | 27,990, 628 73.4 | 38,142,297 | 5,005, 341 11.8 | 43,237,638 
1939....... 11, 773, 833 27.7 | 30,797,715 72.3 | 42,571,548 | 5, 486, 479 11.4 | 48, 058, 027 
940. 12, 326, 000 29. 7 | 29,190,837 70.3 | 41,516,837 | 6,352, 700 13.3 | 47,869,537 
1941....... 13, 441, 987 30.6 | 30, 435, 277 69.4 | 43,877,264 | 7,310,574 14.3 | 51,193,838 
1942....... 14, 741, 450 32.6 | 30, 495, 240 67. 4 | 45, 236,699 | 9,070, 933 16.7 | 54, 307, 632 
1943. 14, 745, 793 34.5 27, 990, 005 65.5 | 42,735,798 | 8,989,387 17.4 | 51,725,185 
19444. 14, 975, 146 35.8 | 26,800, 270 64.2 | 41, 775, 416 | 10, 953, 030 20.8 52, 728, 446 
94858. 13. 927, 955 39. 9 | 20, 957, 744 60. 1 , 699 | 10, 056, 325 22.4 | 44, 942, 024 
1946 15, 619, 162 41. 0 | 22, 465, 295 59. 0 | 38, 084, 457 | 12, 858, 930 25.2 | 50,043,387 
1947....... 16, 054, 011 43. 4 | 20, 909, 101 56.6 | 36,963, 112 | 12, 603, 545 25.4 | 49, 566, 657 
1948....... 15, 742, 368 42. 3 | 21, 432, 923 57.7 | 37,175,291 | 13,352, 874 26.4 | 50,528, 165 
1949....... 11, 858, 088 43. 9 | 15,172, 562 56. 1 | 27,030, 650 | 10, 376, 808 27.7 | 37,407,458 
1950. ...... 12, 335, 650 43.8 | 15, 820, 245 66.2 | 28,155,895 | 11, 833, 934 29.6 | 39,989,829 
1951....... 10, 847, 787 41. 2 | 15, 404, 452 58.8 | 26,342, 239 | 11, 135, 000 29. 7 37, 478, 220 
1952. 10, 034, 40. 5 | 14, 713, 819 59. 5 | 24, 748, 283 | 10, 696, 705 30.2 | 35, 444, 988 
1953.......| 6,838, 769 38.2 | 11,054, 720 61.8 | 17,893,489 | 8, 606, 482 32.5 | 26, 499, 971 
1954. 6, 978, 035 41.4 9, 874, 373 58.6 16. 852, 408 | 7, 939, 680 32.0 | 24, 792, 088 
1955. , 660, 939 45.9 7,837, 819 54.1 | 14, 498, 758 7, 703, 907 34.7 | 22, 202, 665 
1956. ...... 7, 308, 110 48.5 | 7,746,794 51.5 | 15,054,904 | 8, 354, 230 35.7 | 23,409,134 
1957....... 6, 657, 479 52.8 | 5,958,574 47.2 | 12,616,053 | 7, 543, 157 37.4] 20, 159, 210 
1958....... 5, 332, 043 49.8 | 5,366, 792 50.2 | 10, 698,835 | 6, 877, 761 39.1 | 17,576, 596 
1959.......| 4,700, 542 49.9 | 4,714, 928 50.1 | 9,415,470 | 7,096, 343 43.0 | 16,511,813 

o 4, 044, 392 52.6 | 3,651, 586 47.4 | 7,695,978 | 7,112, 288 48.0 4, 808, 
1961. 3, 377, 778 49.8 | 3, 406, 808 50.2 , (84, 7, 246, 646 51.6 | 14,031, 232 
1962. 3, 065, 364 45.9 | 3, 607, 558 54.1 6, 672, 922] 6,822, 207 50.6 | 13,496, 129 
19633. 3, 663, 962 54.6 3, 048, 784 45. 4 6, 714, 746 7, 467, 842 52. 7 14, 182, 588 


1 As reported by Commonwealth of Pennsylvania, Department of Mines. 


Cutting Machines.—Only a minor part of the Pennsylvania anthra- 
cite produced underground is undercut before shooting because of the 
steeply-pitched seams. In 1963, the total was 240,000 tons, compared 
with 278,000 tons in 1962, with the same number of machines (5) 
being used in both years. 

Power Equipment.—The number of power units reported used in 
strip mining and recovering coal from culm banks did not vary mate- 
rially from 1962, despite the 9 percent gain in strip production and 
27 percent in bank output. This development was undoubtedly at- 
tributable to increased working time. For example, in 1963, 118 
power shovels and 205 draglines were reported used in strip mining— 
an increase of 4 shovels, but a decrease Si 6 draglines. In bank opera- 
tions, 26 shovels and 25 draglines were reported used—an increase 
of 3 shovels and 1 dragline. Two shovels and 16 draglines were used 
during the year for both stripping and culm-bank recovery. The 
number and types of power equipment used by the anthracite industry 
in 1961-63 are shown in table 21. | 
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TABLE 21.—Power shovels and draglines used in recovering coal from culm 
banks and in stripping Pennsylvania anthracite, by type of power 


1961 1962 1963 
Type of power 
Number | Number Number | Number Number | Number 
of power of Total | of power of Total | of power of Total 

shovels | draglines shovels | draglines shovels | draglines 
Gasoline 22 15 37 8 6 14 24 11 35 
Electric. 41 56 97 39 59 98 27 50 77 
lesel. ......... 103 158 261 91 177 268 94 182 276 
Diesel-electric... 2 2 4 5 6 11 1 3 4 
Total 168 231 399 143 248 391 146 246 392 


PRICES AND VALUE OF SALES 


Based on total production, including colliery fuel and dredge coal, 
the average value of Pennsylvania anthracite was $8.40 per short ton 
in 1963, a gain of 6 percent over the average for 1969. The increase 
in average value, when coupled with an equivalent advance of 8 per- 
cent in production, resulted in raising total value of output for the 
year to $153,503,000, an increment of approximately 14 percent to 
the 1962 industry revenue. Although there were differences in the 
percent of change in the prices received for individual sizes, the fact 

„that there were no fluctuations in the 4 size categories—chestnut and 
larger, pea, buckwheat Nos. 1, 2, and 3, and buckwheat No. 4 and 
smaller—either as to the percentage produced or to revenue received, 
would indicate that the price structure was relatively firm throughout 
the entire range of sizes. This would seem to bear out the belief that 
the strong overseas demand tended to support higher prices for the 
large sizes, while increased demand in the overseas trade and Ameri- 
can markets for the smaller sizes kept prices of these sizes also well 
above 1962 levels. 

For instance, on the basis of total shipments (excluding colliery 
fuel), the pea and larger sizes averaged $11.65 per net ton in 1963, 
& gain of $0.75 per ton. However, within this category the increases 
ranged from $0.52 per ton for pea coal to $0.90 for egg and stove. 
Lump and broken, only small amounts of which are produced on 
special order, brought $0.92 more than in 1962; chestnut, $0.75 more. 

s a group the buckwheat sizes averaged $6.25, or $0.32 more than in 
1969. 'Two sizes showed market weaknesses, buckwheat No. 3 (bar- 
ly) averaged $6.63 for a loss of $0.01, and buckwheat No. 5 at 
$4.37 reflected a drop of $0.03 per ton. These minor decreases, how- 
ever, were more than balanced by a gain of $0.67 for buckwheats— 
No. 1 ($8.39 in 1962), $0.53 for No. 2 ($8.47 in 1962). $0.11 for No. 4 
($4.78), and $0.29 for other sizes ($2.83). 

As is customary in the Pennsylvania anthracite industry, spring 
discount prices were announced in early April 1963. On egg, stove, 
and chestnut, the spring prices represented a cut of $1.75 per net 
ton; on pea, $0.50-$0.70; buckwheat No. 1 $0.25-$0.75; buckwheat 
No. 2 (rice), $0.25-$0.50; and buckwheat No. 3 (barley), $0.40-$0.50. 
In past years, spring prices were increased at stated intervals by 


741—148—64— —14 
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amounts that would re-establish the winter price by the beginnin 
of the heating season. However, the spring discount prices 1 
in effect only a few weeks in 1963 as a strong demand developed dur- 
ing the early summer months in both the United States and Europe 
as an aftermath of the extremely cold winter of 1962-63. This devel- 
opment, of course, also played an important role in raising the 
average revenue per ton of the industry. 

The wholesale prices quoted in the December 21, 1963, issue of 
Saward’s Journal also reflected the higher f.o.b. mine prices received 
for the 1963 output. According to this source, at the end of the year 
egg, stove, and chestnut sizes were being quoted at $14.50-$15.50 per 
net ton,.or $0.75-$1.00 higher than on an equivalent date in 1962. Pea, 
quoted at $11.50-$12.50, was up $1.00 and buckwheat No. 1, at $10.50— 
$11.00, ranged from $0.50 to $1.25 higher. Prices quoted on buck- 
wheat No. 2 (rice) were approximately the same as for No. 1— 
$10.50-$10.75, also up $0.50 to $1.25. Barley, reflecting the market 
weakness mentioned previously, was quoted at $8.25-$8.50, compared 
with $8.15-$8.75 in 1962. 

Retail prices of selected fuels are shown for several large cities 
in the primary anthracite marketing area in table 22. Trends in ship- 
ments and value, by size groups, are shown in figure 6. Average 
values, f.o.b. preparation plants, are presented by regions in tables 


24—26. 
EZ Buckwheat Nos. 4,5, ond smaller ENN Chestnut and larger 
A Buckwheot Nos. 1,2, ond 3 Peo 
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FIGURE 6.—Shipments of Pennsylvania anthracite, 1950, 1955, and 1963, by size 
groups, in percent of total tonnage and total value. 
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TABLE 23.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee, effective July 28, 1947 


Percent 
Size Round test mesh Over- Undersize Maximum impurities! 
(inches) size, EE 
maxi- 


mum | Mari- | Mini- 
mum | mum 


Broken. Through 433 4 4 ... 
Over 3% to? eene 15 7% 

Egg. ec cece Through 3% to 3........ . 
Over M —;•é' 15 7% 

Stove... .qm.......--.--.- Through 2712 [Pt] REM NOD NENNEN 
Over 1533 L2 le 15 7% 

Chestnut. Through 1533.44 7422 55 
Over 1310 A 16 7% 

FFC ¹Ü¹¹ͥͤ 1 Through 1316 10 — 
Over 1 J... 2... . .].---...- 15 74% 

Buckwheat No. 1..........| Through 10 10. EE AAA GEES, VE 
OvVor A EE 15 7% 

Buckwheat No. 2 (rice)... Through 516 ö! 8 
Over 31004 A 17 744 

Buckwheat No. 3 (barley)..| Through 31 1077 A ?òöVẽ»ddũ DEE, WEE 
Over 332y32h32 . ... |... .. À. 20 10 

Buckwheat No. 4..........| Through 3$3............ T7777 A 8 
Over 36 . 1 

Buckwheat No. 5..........| Through 364 30 No limit 


1 When slate content in sizes from broken to chestnut, inclusive, is less than above standards, bone 
content may be Increased by 1/4 times the decrease in slate content under the allowable limits, but slate con- 
tent specified above shall not be exceeded in any event. 

A to cranca of 1 percent is allowed on maximum percentage of undersize and maximum percentage of ash 
content. 

Maximum percentage of undersize is applicable only to anthracite as it is produced at preparation plant. 
Slate is defined as any matorial that has less than 40 percent fixed carbon. 

Bone 1s defined as any material that has 40 percent or more, but less than 75 percent, fixed carbon. 

2 Ash determinations are on a dry basis. 


COAL—PENNSYLVANIA ANTHRACITE 205 


TABLE 24.—Average sales realization per net ton of Pennsylvania anthracite 
at preparation plants in 1963, by regions and sizes 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Bize 
Shipped | Shipped | Total | Shipped | Shipped | "Total 
by rail | by truck by rail | by truck 
Lump ! and broken... eee A A eee cee cces $12. 62 $12. 63 $12. 62 
JJ ⁵ài.. $11. 77 $11. 49 $11. 75 11. 83 11. 3 11. 81 
A ⁰²⁰ AA 12 12. 51 12. 28 12. 10 11. 78 11. 92 
Sell A 12. 23 12. 49 12. 39 12. 01 11. 77 11. 86 
|. RAM 9. 46 10. 02 9. 89 9. 64 9. 62 9. 63 
Total pea and larger 11. 74 11. 42 11.57 11. 44 11. 16 11. 28 
Buckwheat No. 1144 8. 28 9. 03 8. 76 8. 79 8. 76 8. 78 
Buckwheat No. 2 (rice) 8. 55 9. 46 9. 25 8. 50 8. 69 8. 63 
Buckwheat No. 3 (barley)................ 6. 58 6. 87 6. 74 6. 60 6. 71 6. 67 
Buckwheat No. 4 4.92 §. 13 4.97 4.72 4. 67 4.70 
Buckwheat No. 5. 4. 89 4. 64 4.86 4. 29 3. 60 4.12 
Ohle usss 3. 13 2. 88 3. 00 3. 30 3.19 3. 25 
Total buckwheat No. 1 and smaller. 5.31 6. 61 5.89 5.75 0. 57 0. 16 
Total all sizes. 7. 24 8. 43 7. 81 7.71 8. 48 8. 12 
Wyoming region 3 Total 
Lump i and broken $11. 72 $11. 73 $11. 72 $11. 84 $12. 54 $12. 10 
DOGG ET 12. 19 12. 18 12. 19 12. 05 11. 69 12. 03 
%% Z 12. 39 12. 49 12. 42 12. 27 12. 05 12. 19 
Ser. 8 12. 56 12. 7 12. 62 12. 30 12. 19 12. 24 
)J)... Fr RU ee 10. 59 10. 96 10. 83 9. 99 10. 24 10. 15 
Total pea and larger 12. 15 11.91 12. 06 11.84 11.45 11.65 
Buckwheat No. 1 9. 15 9. 80 9. 51 8.87 9. 21 9. 06 
Buckwheat No. 2 end 3 9. 20 9. 54 9. 41 8. 77 9.11 9. 00 
Buck wheat No. 3 (barley)................ 6.46 6.64 6.53 6. 53 6. 73 6.64 
Buckwheat No. 4 5. 72 5. 05 5. 60 4. 97 4. 79 4. 90 
Buckwheat No. 5. 4. 74 4. 84 4. 77 4. 56 3. 99 4. 44 
Ol.. ĩ 8 1. 92 1. 92 3.24 2. 73 2. 94 
Total buckwheat No. 1 and smaller. 7.42 7. 50 7. 46 6. 04 6. 83 6.43 
Total all sizes 10. 24 9. 58 9. 94 8. 50 8. 80 8. 64 


1 Quantity of lump included is insignificant. 
2 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 
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TABLE 25.—Average sales realization per net ton of Pennsylvania anthracite 
at preparation plants, by region and sizes 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Size -—— — P — IRÜ ÁN MÍN 
1959 | 19060 | 1961 | 1062 | 1963 | 1959 | 1960 | 1961 | 1962 | 1963 
13 . $12.88 |....... $11.29 |.......]....... $12.24 |$10.62 |$10. 06 |$11.34 | $12.62 


-———— Z2s S sss 185 "a 10.79 |$11.02 [$11.75 | 11.26 | 10.23 | 10.39 | 11.01 | 11.81 
1.89 | 10.59 | 11.14 | 11.46 | 12.28 | 11.06 | 10.39 | 10.69 | 10.93 | 11.92 


SH 
ZR 
© 


Chestnut 12. 11 12.39 | 11.11 | 10.56 | 10.80 | 10. 97 11.86 
J» 10. 07 9. 89 9.14 | 8.59 | 8.66 | 8.80 9.63 
Total pea and larger II. 44 11.57 | 10.59 | 997 | 10.19 | 10.36 | 11.28 
SSSI  _——=z— |ul ya  — — 
Buckwheat No. 1. 9.22 8.76 8.60 | 8.14 7.99 | 8.09 8.78 
Buckwheat No. 2 (rice). . 9.56 9.25 | 8.39] 7.99 | 7.94 | 7.99 8.63 
Buckwheat No. 3 (barley) ...| 7.55 6.74 | 6.841 6.76 | 6.62 | 6.54 6.67 
Buckwheat No. 4 5.11 4.97 4.80 4.88 | 4.76 | 4.58 4. 70 
Buckwheat No. 5............| 4.96 4. 88 4.37 4.23 4.21 4.16 4.12 
Otdenrn‚, 2. 31 3.00 | 2. 75 2. 90] 2.90] 3.45 3. 25 
Total buckwheat No. 1 
and smaller.......... 
Total all size8. ......... 


EE. EE 
S .. . me e 
Chestnut.................... 
fü KT 
Total pea apd larger 
Buckwheat No. 1. 9.48 | 8.92 9.34] 8.86 | 9.51 9.04 8.54 | 8.55] 8.39 9.06 
Buckwheat No. 2 (rice) 9.27 | 9.09] 9.24) 895] 9. 41] 8901 8581 8.55 | 8.47 | 9.00 
Buckwheat No. 3 (barley) . 7.15 | 7.16| 7.15] 6.77| 6.53| 7.04 | 6.95| 6.83 | 664] 6.64 
Buckwheat No. 14. 5.20] 519| 5. 15] 5.30] 5601 495| 495| 485| 478| 490 
Buckwheat No. 5. 470| 4.78 4.00 4611 477| 4541 443] 443] 441 44 
Other 2 4.53 254 2.18] 2.22] 1.92] 2.80] 2.52 264 | 262| 2.94 
Total buckwheat No.1 
and smaller 9| 7.00| 7.411 69] 746] 6.60 627] 632] 6.14 | 6.43 
Total all sizes 9.65 8.92 9.54 9.26 9.9 8.55 8.01 | 8.26 8.19 8.64 


1 Quantity of lump included is insignificant. 
3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 


TABLE 26.—Average value per net ton of Pennsylvania anthracite from all 
sources, by regions' 


Region 
Shipped | Shipped cory 
by rail uel 


Schuß 14311 ME 
Wyoming 22 


1 Value piven for shipments is that at which coal left possession of producing company and does not 
monda se SH expenses. 


Sullivan County. 
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EMPLOYMENT 


Reports submitted to the Bureau on mine injuries and employment 
indicated that the long downward trend in employment in the Penn- 
sylvania anthracite industry continued in 1963 despite an 8-percent 
increase in production. Based on these reports, the average number 
of men working daily was 13,498, 4 percent less than in 1962. 

Of the total number of men working daily in 1963, 40 percent were 
employed at underground mines; 14 percent, in surface work at under- 
ground operations (including general shops) ; 23 pon eni, at strip pits; 
18 percent, at preparation plants; 4 percent, at culm banks; and 1 per- 
cent, on dredges. Notwithstandıng the small increase (42,000 tons) 
in underground production, the average number of men working at 
deep mines (underground and surface) dropped from 7,870 in 1962 
to 7,325 in 1963, a decline of 545 men, slightly more than the loss for 
the entire industry. Apparently this was achieved by a continuation 
of industry efforts to concentrate deep mining activities at the most 
efficient sites and by increased working time. Processing the enlarged 
output of both strip and culm-bank material resulted in a modest in- 
crease in employment at preparation plants. Employment at strip pits 
also registered a small net gain over that of 1962, but the number of men 
employed at banks was exactly the same. 

ecause of the relatively sharp increases in strip- and bank-coal 
production, compared with deep mined coal, employment varied ma- 
terially between 1962 and 1963 on regional and county bases. In the 
Wyoming region, the average number of men working daily fell 8 
ercent below the 1962 figure; in the Schuylkill region, 4 percent. 
owever, in the Lehigh region employment was up 10 percent. As 
a result, the Wyoming region share of the total labor force declined 
from 37 percent in 1962 to 35 percent in 1963, and the Lehigh share 
increased from 13 to 15 percent. The Schuylkill remained the same at 
50 percent. The four major producing counties, Schuylkill, Luzerne, 
Northumberland, and Lackawanna again provided work for 93 percent 
of the total labor force; nonetheless, employment was down 17 percent 
in Lackawanna County and 5 percent in Schuylkill. In Northumber- 
land County, however, employment showed a gain of 2 percent; it 
remained at the 1962 level in Luzerne County. 

The Pennsylvania anthracite mining industry averaged 216 active 
working days in 1963, an increase of 12 days over those of 1962. The 
labor force in the Wyoming region enjoyed the greatest increase in 
working time, recording 231 days—17 days more than in 1962. In the 
Schuylkill, the number of days worked rose from 197 in 1962 to 209; 
in the Lehigh, from 200 to 205. Consequently, despite the decline in 
total employment, the number of man-davs worked totaled 2,919,000— 
an increase of 2 percent. The productivity rate again set a record, 
reaching 6.27 tons per man-day, largely because of the increased pro- 
duction from strip pits and culm banks. Details on the number of men 
employed, days worked, man-days of labor, and productivity rates are 
poen in table 27. The labor force is broken down by counties in 
table 28. ' 


208 MINERALS YEARBOOK, 1963 


TABLE 27.—Men employed, days worked, man-days of labor and output per man 
per day at operations producing Pennsylvania anthracite in 1963 


(Includes operations of strip contractors) 


Lehigh |Schuylkill} Wyoming 
region 1 region 


—— ——— — —— | NS 


Average numb of men working daily: 


Under gonna 103 2, 311 
ll ee 1, 144 729 
At culm banks. oe ccs ð Edert 196 137 
At preparation plants 507 676 
Other rf 8 88 854 
Total excluding dredge operations. ` 2, 038 4, 707 
Dredge operations —————— 4 ꝗ :  112]........... 
e A 2, 038 4, 707 
—.= 
Average number of days active: 
All operations except dredges.................. 205 231 
Dredge operations 4 231 |.........-. 
Average, all operations 205 231 
Man days of labor: 
All operations except dredges.................. 418, 145 | 1, 382, 759 | 1,085,050 
Dredge operations ————- 4 888 . . . .. 
Total, all operations 418, 145 1, 085, 050 
Average tons per man-day: 
All operations except dredges.................- 8. 76 5.34 
Dredge operations 2677 |........... 
Average all operations 8. 76 5. 34 


Includes Sullivan County. 


TABLE 28.—Men employed at operations producing Pennsylvania anthracite, by 
counties 


(Includes operations of strip contractors) 


County 1962 1963 County 1962 1963 

Berks, Lancaster, Lebanon, and Northumberland 1,870 1, 912 

Sn. 8 101 99 || Schuylkill........................ 5,142 4, 873 
Carbon rpm 306 343 || Sullivan.......................... 19 11 
Lë ee TEE 389 307 || Susquehanna and Wayne 1....... 7 2 
e 186 181 
Lackawanna....................- 1,312 1, 086 Total. c casio oai u; OS: 14,010 | 13, 498 
Én .. RR OX ESSET 4,078 4, 684 


1 None employed in Susquehanna in 1963. 


DISTRIBUTION 


Reports submitted voluntarily to the Bureau of Mines by producers 
wholesalers, and exporting firms, showed that 15,244,000 net tons of 
Pennsylvania anthracite was shipped during the 1962-63 coal year 
(April 1-March 31). Where possible, high-ash coal of low-dollar 
value, used largely as colliery fuel or for generation of electricity, was 
eliminated from the statistics. Of the total shipped to market during 
the year, about 84 percent was destined to points in the United States, 
5 percent to Canada, and the remainder to overseas countries. When 
compared with 1961-62 coal-year movements, total shipments were 
down about 4 percent, with declines of 10 percent in the United States 
and 6 percent in exports to Canada. However, exports abroad more 
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than doubled—rising from 803,000 tons in the 1961-62 coal year to 
1,666,000 tons—as the result of continued shipments to U.S. Armed 
Forces in West Germany and the sharply increased demand in West- 
ern Europe—occasioned by the extremely cold winter of 1962-63. 

By size, shipments of pea and larger declined less than 1 percent, 
but buckwheat No. 1 and smaller sizes, as a group, fell approximately 
7 percent. Both in the United States and Canada, the demand for 

ea and larger sizes was about 9 percent below 1961-62 coal-year levels, 

ut these losses were almost balanced by the increase of 90 percent 
in overseas exports of these sizes. The distribution pattern for the 
smaller sizes differed markedly, however, as shipments of buckwheat 
No. 1 and smaller registered a gain of 1 percent in Canada and 160 

ercent in overseas markets, while dropping 11 percent in the United 

tates. Despite the sharp gain in exports of the smaller sizes, of 
greater import to the SE Ee industry was the fact that 69 percent 
of European imports consisted of the higher-priced large sizes. Data 
are not presented in table 29 on individual countries to avoid disclosure 
of COR Kern company information ; however, West Germany led all 
European countries with more than one-half million tons (including 
coal s pred to U.S. Armed Forces), followed in descending order by 
the Netherlands, France, Italy, Belgium-Luxembourg, and Spain. 

Because of a gain of 2 percent in rail traffic (due entirely to increased 
exports) and an absolute decline of 10 percent in SE truck ship- 
ments, rail shipments accounted for 53 percent of the coal-year total, 
compared with 49 percent in the 1961-62 year. Truck shipments, 
therefore, fell from the record 51 percent set in the prior coal year, to 
47 percent in 1962-63. 

he effect of increased exports overseas on the transportation pat- 
tern was also reflected in the data for calendar year 1963, accordin 
to releases of the Pennsylvania Department of Mines and Minera 
Industries. As indicated in table 30, the total tonnage moving by 
rail was 5 percent greater than in 1962 entirely because of the overseas 
trade, since declines of 9 and 15 percent occurred in rail shipments to 
Canada and the United States, respectively. The heavy movement 
overseas and the difficulty 5 by some shippers in assemblin 
cargoes at the piers— particularly when vessels were scheduled to loa 
only one or two sizes—resulted, according to trade reports, in the tie- 
up of large numbers of hopper cars at the docks. "This situation, in 
turn, frequently created car shortages at the mines, and some producers 
experienced difficulty in meeting requirements of retail dealers, nor- 
mally accustomed to obtaining a large part of their supplies by rail. 
Many of these dealers, apparently, either increased their truck pur- 
chases or dispatched trucks to the mines to obtain sufficient coal to 
satisfy immediate needs of their customers. As a result, total ship- 
ments by truck remained relatively unchanged from 1962, with gains 
in Pennsylvania markets “outside” the producing region, New York, 
and *Other States" virtually offsetting decreases in the producing 
region (“local sales")—New Jersey, Delaware, Maryland, and the 
District of Columbia. Maryland and the “Other States" category 
were the only U.S. markets showing a substantial increase in rail re- 
ceipts. The movement of anthracite by truck in 1963 is shown by 
5 CR by States of destination in table 31, and for a 5-year period 
in table 32. 
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TABLE 30.—Rail shipments of Pennsylvania anthracite, by destinations, in 


net tons! 
Destination 1959 1960 1961 1962 1963 
New England States 932, 593 712. 780 602. 262 465, 535 407. 194 
New YORK. AAA 2, 728,926 | 2,458,043 | 2,267,861 | 1,939, 004 1, 515, 786 
New Jerse gg E ENERO S 1, 178, 965 988. 852 820, 323 858, 587 675, 159 
Pennsylvania................-.---.---.---- 2, 449, 545 | 2,236,964 | 2,275,481 | 2 309, 182 2, 001 
RE, EE 57, 597 48, 586 42, 194 21, 373 
Maryland...............................-. 185, 073 167, 355 255, 658 182, 222 207, 904 
District of Columbia. ..-.---------------- 43, 664 22, 024 19, 561 15, 983 14, 982 
e ß 19. 262 17. 524 14. 158 18. 876 10. 613 
G;; ⁰⁰⁰ 8 260. 278 165, 903 174, 620 165. 211 138, 546 
IA l e ul iS a ie 53, 785 44. 763 46, 650 29, 754 306 
e EE 99. 826 91, 640 76, 348 75, 435 77, 548 
Wisconsin... 72, 346 00, 737 59, 815 41. 322 24, 562 
A MA eco ico Serm eds 10, 740 13, 032 8, 636 6, 304 8, 304 
Menges 28. 815 50, 835 55, 218 43. 028 35, 377 
Other States l 2-2 LL LLL ll. ls. 160, 260 154, 586 121, 119 190, 028 217, 351 
Total United States 8, 281,675 | 7,233,624 | 6,845.004 | 6, 361, 844 5, 378, 284 
Canada... .. AA 1, 311. 841 1, 067, 181 890. 058 713, 336 047, 437 
Other foreign countries 187, ,875 82, 636 516, 376 1, 953, 671 
Grand total.... 9, 781,399 | 8,369,680 | 7,818,508 | 7, 591, 556 7, 979, 392 


5 TODA from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
ge coal. 


TABLE 31.—Truck shipments of Pennsylvania anthracite in 1963, by months, 
and by States of destination, in net tons! 


Destination January |February| March April May June July 
Pennsylvania: 
Within region 422,609 | 380,873 | 295,134 | 255,257 | 223, 658 181, 745 164, 034 
Outside region 381,557 | 345,492 | 272,710 | 173,000 | 241,619 242, 316 180, 593 
New ok só 106, 690 95,043 | 97,030 43, 376 61, 465 68, 719 44, 525 
New Jersey. . 67,817 59, 174 47, 840 31, 772 42, 226 47, 705 30, 583 
Delaware 6, 104 5. 229 3, 484 1. 469 1. 375 2, 907 2, 042 
Maryland 17, 145 13. 982 8, 266 1, 749 2, 796 9, 440 4, 695 
District of Columbia 942 1, 025 510 106 72 175 150 
Other States 9, 787 3,575 2, 849 1, 373 1, 345 1, 743 2, 265 
Total: 

19088 EE 1,006,651 | 904,393 | 727,823 | 508,102 | 574,556 548, 756 428, 887 
1002-2 ese E KR SEE 971,776 | 868,040 | 744,621 | 558,240 | 484,211 513, 604 446, 939 

Ep Novem- | Decem- Percent 

August October ber ber Total of total 

trucked 

Pennsylvania: 
Within region 207,035 | 215,274 | 250,708 | 273,063 | 358, 448 | 3, 227, 838 40. 5 
Outside region 212,159 | 208,458 | 285,436 | 263,849 | 288, 686 | 3, 155, 875 39. 6 
New Vork. 59, 740 71,673 77, 824 66, 064 78, 037 870, 186 10. 9 
New Jersey................... 38, 765 43, 797 47, 706 40, 618 49, 330 7, 933 6.9 
Mu C 1, 963 2, 600 2, 373 3, 4, 640 , 465 .5 
DG; A 5, 007 7,772 7,879 8, 108 9, 150 89, 995 1.1 
District o of ome 5 1 114 149 379 661 443 ol 
Other States 2, 783 9, 422 4, 295 4, 117 5,417 36, 971 4 
Total: 

1963 tal ul sQ 527,612 | 613,110 | 676,370 | 659,477 | 794,369 | 7,970, 106 100. 0 
1922 88 538,710 | 658,908 | 674,352 | 785,372 | 853,423 | 7, 998, 196 100. 0 


a Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
edge coal. 


The Den d of anthracite moving over Lake Erie docks again 
dropped slightly—totaling 192,000 net tons, compared with 196,000 
tons in 1962. Receipts were about 9 000 tons higher at Duluth- 
Superior. At Upper-Lake docks, receipts were 4,000 tons higher on 
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Lake Michigan, but declined about 8,000 tons at Lake Superior. The 
ex-dock movement to inland points was also less on both Lakes Su- 
perior and Michigan. Detailed data on the Lake-dock trade in Penn- 
sylvania anthracite are shown in table 9. 


TABLE 32.— Truck shipments of Pennsylvania anthracite, by destinations, in 
net tons 


Destination 1959 1960 1961 1962 1963 
Pennsylvania: 
Within region. 8. 3, 904,608 | 3,826,445 | 3,744,781 | 3,471,725 9, 227, 838 
Outside region........................- 2, 704, 972 2, 900, 414 2, 891,607 | 2,915,220 8, 155, 875 
New e a / AA 1,279,693 | 1,217,342 | 1,194, 765 844, 447 870, 186 
New Jersey - 619. 926 548. 678 1. 329 591, 905 647, 333 
Delaware n .. .... .... . lll lll... 44, 748 48, 221 45, 310 , 863 87, 465 
aryland........... . . ( 8 98, 118 103, 381 92, 837 92, 249 

District of Columbia 6, 639 6, 232 5, 753 6,573 4, 
Other States L2 LL LLL LLL -o 13, 669 17, 703 26, 169 32, 214 36, 971 
CCC 8,072,373 | 8,668,416 | 8,642,551 | 7,998,196 | 7. 970, 106 


1 SE from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
dredge coal. 


CONSUMPTION 


Apparent consumption of Pennsylvania anthracite in the United 
States in 1963, calculated as production minus exports (including coal 
shipped to West Germany for the use of U.S. Armed Forces), totaled 
14.2 million net tons—a decline of less than 1 percent from 1962. 
Although definitive data are lacking for many consumer categories, 
the relative stability of the market in the United States in 1963 was 
undoubtedly attributable to increased demand for the smaller indus- 
trial sizes since the output of fine coal (buckwheat No. 1 and smaller) 
exceeded that of 1962 by 9 percent. Although production of pea and 
larger increased by 7 percent over that of 1962, there was little doubt 
but that the increase was caused entirely by the stepped-up demand 
for large space-heating sizes in Europe. (See Foreign Trade sec- 
tion.) That substantial quantities of the large sizes moved to over- 
seas market was further substantiated by the fact that exports to Can- 
ada (a traditional market for the space-heating sizes) were down 
about 11 percent and deliveries by United States retail dealers outside 
Së producing region were approximately 15 percent below the 1962 
volume. 

Consumption of Pennsylvinia anthracite continued to decline at 
public-utility plants, as the total for 1963 (2,155,000 tons) repre- 
sented a decrease of 6 percent. In the iron and steel industry con- 
sumption moved up sharply, gaining 19 percent over that of 1969. 
Contributing to this increase was a gain of nearly 200,000 tons in the 
quantity used for sintering iron ore fines and pelletizing concentrates, 
&n increase of about 30,000 tons for coke making, and approximately 
60,000 tons for miscellaneous purposes. Consumption at cement 

lants remained virtually unchanged, but the amount used as colliery 
el showed a small increase as one large producer continued to burn 
culm-bank material to generate electricity. 

5 of Pennsylvania anthracite by public- utility and coke 
plants is shown, by 5 bs in table 2. Apparent consumption of an- 
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thracite, briquets, coke, heating and range oil, and natural 
shown in table 33 for the individual States comprising the primary 


anthracite-marketing area. 


gas is 


Historical data on retail-dealer deliv- 


eries and consumption for certain industrial purposes are presented in 
table 34. 


TABLE 33.—Apparent consumption of anthracite and selected competitive fuels 


in the principal anthracite markets 


Total 


87, 759 
91, 083 
96, 231 
96, 106 


33, 770 
36, 249 
38, 438 
40, 257 


137, 102 
142, 480 
148, 616 
149, 314 


Percent 
of total 
fuels 


mamm ORONO 
<. S355 


= be Y NO 


— OS™ 


ge >>> ,., 


S885 NNJE ES 
coco CORD ANGO 


TT T 


(Thousand net tons) 
New Penn- District 
Fuel Eng- | New | New syl- | Dela- | Mary- of 
land | York | Jersey | vania | ware | land Poum 
Anthracite (all users): 1 

190 8 71323, 67521. 537 8,964 97 271 28 
e AA 602 | 23, 463 | 21,468 | 8,912 88 348 25 
A 466 22, 7832 1. 451 8,696 65 274 23 
% .. .. .. es 407 | 32, 386 ,223 | 8,386 54 298 19 

Imported: 3 
1960 . 4 By A A E PA RE 
VF a F333 
1089... ee r JJ ee 
o (9) (8) (°) (t) (5) (t) (t) 
Briquets (domestic use): 

E A E AA, .-.-- L DEE 
lr, WEE Y AA EE CH E ccce. a A 
1885 EE ER (4) 1 1 (0. IL: 1 LV 

F 1 2 2 (4 DOSE 1 4 
Coke WEE use): 

e ------------ 128 30 98 29 » . 
„ 108 26 81 23 Dr Wie stesso aoe 
EE 76 19 70 IS.. EEN 

i s MMC SS 59 13 60 d MAA 8 
mporte 
190 8E (4 t!!! p A oso ace 
.... ett Ee ec 4 I!... E GE 
18... 88 Q )/))/ö»ͤ ...!... 8 
1908. cas 4 2 K d A 
Oll (heating and range): ? 

1900... 3 1,008 | 27, 714 | 11,201 | 11,510 991 | 4,135 | 1,200 
. EE 32,087 | 30,285 | 11,581 | 11,018 873 | 4,224 | 1,015 
1962___________. eec 32, 891 ; 12,076 | 12, 433 | 1,003 | 4,442 | 1,002 
/ 31, 783 | 32,154 | 12, 829 12, 519 | 1,148 506 | 1,167 

Natural gas: 5 
1960...---.------------- 3,516 | 11,890 | 3,532 | 11,913 181 | 92,738 M 
I 3,927 | 12,834 | 4,155 | 12, 240 206 | 9 2, 887 (9 
19062 e eet ,298 | 13,590 | 4,551 | 12,685 228 | 9 3, 086 (9) 
i e J 4,611 | 14,290 | 4,897 | 12,992 249 | ° 3,218 (9) 
ota 
10600: Ee 35,366 | 43,310 | 16,368 | 32,416 | 1,269 [7 145 |10 1, 228 
r 36, 725 | 46,610 | 17,285 | 32,193 | 1,167 1 7, 460 10 1, 040 
1932 AA 37,731 | 48,600 | 18, 149 | 33,832 | 1,206 |1% 7,803 10 1, 115 
1963___.__........ 8 , 861 | 48,867 | 19,011 | 33,915 | 1,451 10 8,023 10 1, 186 
1 Zeie Kries Department of Mines and Mineral Industries. 
3 Part of anthracite shown as shipped to New Jersey is ee to New York City. 


3 U.8. Department of Commerce. 

4 Less than 500 tons. 

5 Less than 0.05 percent 

€ This series discontinued with August. 

? Converted to coal equivalent upon the basis of 4 barrels of fuel ofl equaling 1 ton of coal. 
3 Converted to coal equivalent upon the basis of 24,190 cubic feet of natural gas equaling 1 ton of coal. 
* District of Columbia included with Maryland. 

10 Natural gas for the District of Columbia a included with Maryland. 
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TABLE 34.—Retail dealer deliveries and consumption of Pennsylvania anthracite 
in the United States, 1955-63, by selected consumer categories 


(Thousand net tons) 


Iron and steel industry 


Retail 


Year dealer | Colliery Electric | Briquet | Cement 
deliv- fuel roads? utilities 2 plants plants Coke 
' eries ! Other 
1955. 3, 209 264 199 366 885 443 
1956__..____ 3, 206 228 244 977 564 625 
1957........- 3, 363 156 221 389 868 698 
1958_________ 2, 786 120 183 255 685 686 
1959_..._____ 2, 629 43 159 369 780 683 
1960. 2, 751 31 152 370 75⁴ 720 
1961_..______ 2, 509 163 320 588 685 
190602......... 2, 297 OH 188 420 560 609 
1963_..._____ 2, 155 C) 184 451 766 670 


1 Estimated from reports submitted by a selected list of retail dealers. Docs not include local sales. 

1 Association of American Railroads. 

* Federal Power Commission. 

* Annual Statistical Report, American Iron and Steel Institute. 

5 Annual Statistical Report, American Iron and Steel Institute. Contains a small but not exactly deter- 
mined amount of anthracite used for sintering. 

* Not available. 

7 Concealed to avoid disclosure of individual company data. 


STOCKS 


Data on producer stocks were discontinued with October 1962, at 
which time only 124,000 tons were in ground storage at the mines. For 
many decades, the anthracite industry traditionally stored millions of 
tons of prepared coal in the producing region to satisfy a demand 
that normally far exceeded production during the winter months. 
However, with the long-term decline for its product and increased 
costs of storing coal, the industry has so reduced its mine-storage 
capacity that today it apparently lacks the flexibility to meet sudden, 
unexpected demand for large tonnages—particularly of a single size, 
or a narrow range of sizes. 

This condition was brought into sharp focus late in 1963 when 
numerous spot shortages were reported at the retail level in the New 
England and Middle Atlantic States. 'The belief was expressed in 
some quarters that these reported shortages were caused by the heavy 
movement of space-heating sizes overseas and the lack of stored coal 
at the mines. However, this was not entirely true. As indicated in 
table 2, most retail dealers, either in anticipation of increased exports 
or fear of a recurrence of the severe winter of 1962—63, closely followed 
their stocking pattern of 1962. For example, according to Bureau 
estimates, stocks in retail yards were less than 50,000 tons below those 
of 1962 for the June-September period and were slightly higher for 
the last quarter. Thus, it would appear that the isolated cases of re- 
ported shortages were caused either by a slight maldistribution of 
Stocks among retailers or by the inability of some producers to ship 
certain sizes from current production, or from storage, at the time 
requested by the retail dealer. 

ublic utilities continued to decrease consumption of anthracite and 
to draw upon stocks. At the close of the year, public utilities reported 
stocks of 1,294,000 tons, a decrease of about 10 percent from the 1962 
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yearend figure; consumption was down about 6 percent. However, in 
sharp contrast to the stock position of retail dealers outside the produc- 
ing region, inventories dropped 44 percent at docks on Lake Superior 
and 11 percent on Lake Michigan. At coke plants stocks remained 
virtually unchanged since the closing figure for 1963 of 114,000 tons 
represented a decrease of less than 2 percent. 


FOREIGN TRADE 


Data released by the Bureau of the Census, U.S. Department of 
Commerce, indicate that 3,353,000 net tons of Pennsylvania anthracite 
was exported in 1963, an increase of 86 percent over the 1962 rure 
As in 1962, the entire net gain was attributable to a substantial in- 
crease in exports to Western Europe, since minor gains in shipments to 
Asia, Africa, and Oceania were almost offset by declines in exports to 
North, South, and Central America. 

Census export data in table 35 show that 2,499,000 tons of anthracite 
were shipped to Europe in 1963, an increase of approximately 190 
percent over the 1962 figure. However, this does not fully reflect the 
total movement of anthracite to the Continent, because the Bureau 
of the Census does not include in its figures coal shipped abroad for 
the use of our Ármed Forces. According to data furnished to the 
Bureau of Mines by the Association of American Railroads, 860,800 
tons were dumped at tidewater piers for shipment to West Germany. 
Of this amount, about 808,000 tons were intended for the use of U.S. 
Armed Forces in that country. A more accurate measurement of the 
importance of the export trade to the industry can be obtained, there- 
fore, by adding this military tonnage to the Census data. Such an 
addition would show that about 861,000 tons were exported to West 
Germany and 3,308,000 to Europe as a whole. Also, the figure for 
total exports would approximate 4,162,000 net tons—23 percent of the 
1963 production (nearly 1 ton out of every 4 produced) and the larg- 
est export volume since 1957. 

Although no size data were available by the calendar-year, trade 
sources indicated the major part of exports in 1963 consisted of the 
larger sizes, thus helping the industry to absorb further losses in 
space-heating markets of the United States and Canada. The same 
sources reported, in addition, that prices obtained for export ton- 
nages were generally higher than in 1962 and that demand for the 
smaller sizes also was considerably stronger. This development not 
only provided support for the entire price structure but also played 
an important role in raising average values at the preparation plants. 

As indicated in footnote 9 to table 2, the Bureau of the Census 
discontinued issuing separate data on imports of anthracite begin- 
ning with September 1963. Since that date, the small quantities 1m- 
ported into the country have been combined with bituminous coal. 


COAL—PENNSYLVANIA ANTHRACITE 217 


TABLE 35.—Anthracite exported from the United States, by countries and 
customs districts 


(Net tons) 
Country 1962 1963 Customs district 1962 1963 
North America: i North Atlantic: 
Bahamas 22 CR Connecticut............- 23 
Canada —— 802,488 | 794, 585 Maine and New Hamp- 
Canal Zone 11 27 Süss 424 128 
Costa Rica 48 New Vork 4, 225 7, 175 
El Salvador 29 Philadelphia 1 1,013, 166 | 2, 668, 320 
Hl ull 2;2 22 60 || South Atlantic: 
Honduras..-.-_. — 18 Maryland............... 3, 958 9, 159 
ER, EEN 122 Virginia 98 1, 476 
Seo eier 5, 325 7,319 || Gulf Coast: 
Miquelon gun 88 Florida... 104 48 
Trinidad and Tobago 183 158 Galveston. n dactciases 2, 750 
— Mobile.................. 29 788 
VK EE 898,318 | 802,332 New Orleans............ 1, 016 1,826 
===> |==== Sabine 6, 283 
South America: Mexican border: 
Argentina 5,119 |.......... Arizona 113 146 
Brazil. 8 10, 370 5, 336 El FS E 199 
Chile 257 529 Laredo——p— -----2---- 4, 639 6, 510 
Colombia. ............... 239 Northern border: 
!! 88 L 193 te, s 542, 849 459, 945 
Surinam 29 Dakota ꝑ . 1l |.......... 
Venezuela. 201 8, 094 Duluth and Superior. 404 1, 167 
Michigan 1. 840 672 
„„ EE 16. 215 15, 244 Reeder 3, 793 1, 688 
Rochester 30, 548 22, 545 
Europe: St. Lawrence 186, 400 166, 317 
Belgium- Luxembourg.. 205,008 | 539, 726 Vermont 968 1, 524 
Denmark 50 || Pacific Coast: 
Franco 140, 703 723. 964 Los Angeles............. 682 |... . 
Germany, West 1 244, 011 52, 163 Washington 113 527 
Iiir 8 140, 413 259, 946 — . — 
Netherlands 133,183 | 829.118 Dos! 11,801, 724 | 3, 353, 192 
Ill TT 93, 791 
Sweden................... |]. ----..--.- 
United Kingdom 4 834 
Yugoslavia. ..............|.-.-..-...- 155 
Total REH 1 863, 318 |2, 499, 343 
Asia: 
AAA 7, 965 3, 269 
LTE 9, 277 10, 867 
/ ³AA 4 3, 714 
Philippines 85 
Saudi Arabia 133 
Turkey ĩð 65|.......--. 
Vietnam— 2-2... 5, 605 14, 583 
Ne!!! 8 23, 068 32, 985 
Africa: Tunisia 792 
Oceania 
Australia 805 2, 433 
New Zealand.............|..........- 
Totales .. . . . . 805 2, 496 
Grand total............. 1 1,801, 724 |3, 353, 192 
1 Revised figure. 


Source: Bureau of the Census. 


NoTE.—According to the Association of American Railroads, 3,210,156 net tons of anthracite was exported 
to Europe in 1963, compared with 1,639,846 tons in 1962. Of this total, 860,800 tons was consigned to West 
iie many including exports to the U.S. military forces. This compares with 948,847 tons for the same period 

1 


J5 


747-148—-64 
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TABLE 36.—Anthracite imported for consumption in the United States, by 
countries of origin and U.S. customs districts 


(Net tons) 


Country and customs district Country and customs district 1963 ! 
Canada: New Zealand: 
A os us Philadelphia--... ^ 2]|....... 
Hawail....................-.- 
Maine and New Hampshire..| 203 Grand total 4, 025 


Michi 


1Jan.-Aug.only. Beginning with Sept. 1, 1963, included with bituminous coal data. 
Source: Bureau of the Census. 


WORLD PRODUCTION 


World production of anthracite totaled 202 million tons in 1963, 
according to estimates and data reported by several sources, an in- 
crease of approximately 2 percent over the revised figure for 1962. In 
Europe, relatively small tonnage increases were reported for Belgium, 
West Germany, and the United Kingdom; however, the estimated de- 
cline of 2.7 million tons in France placed the total for Great Britain 
and the Continent well below the 1962 output. Elsewhere, the most 
significant increases occurred in the United States, North Vietnam, 
and North and South Korea, with the latter more than doubling its 

roduction since 1959 with U.S. aid. Production of the U.S.S.R., 
argest anthracite-producing country in the world, was estimated at 
88 million tons in 1963, a gain of slightly less than 1 percent. World 
|. of anthracite for the 5-year period, 1959-63, is shown 
in table 37. 
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TABLE 87.—World production of anthracite, by countries! 
(Thousand short tons) 


Sub 3338 


5 pr 
SÉ 


— 
gu 
s 


$ 
28 P 


š 
S 


1 This table incorporates revisions of data published in previous anthracite chapters. Data do not add to 
E foe because of rounding where estimated figures are included in the detail. 
Sumate. 
3 Less than 500 tons. 


Norg.—An undetermined amount of semianthracite is included in figures for some countries. 


TECHNOLOGY 


Mining.—The installation, and early operating results, of the Bureau 
hydraulic miner that was installed in a mine of a cooperating com- 
pany has been described Poer by.?“ The hydraulic miner is lo- 
cated in a seam 10 to 15 feet thick on a pitch of 0° to 15°, with water 
being supplied from the surface by a nonuplex pump at a capacity of 
300 gpm and 5,000 psi. Early in 1963 the hydraulic system passed from 
the development to the testing stage. Unsuccessful efforts were made 
to correlate slot-cutting tests with mining-out rate. A revised experi- 
ment was then designed to measure the effect of seven factors: Line 
pressure, water volume at the face, depth of cut, number of mast set- 
ups, rate of nozzle movement, cutting pattern (horizontal versus verti- 
cai), and angle of jet impact. 'Two values were assigned to each 
factor for the half-replication experiment in which 64 test cuts were 
to be made in 8 blocks. 

Four blocks had been completed by the end of 1963. After 2 were 
completed a statistical analysis indicated that jet angle, pressure, and 
volume were the only significant factors, although cutting pattern 
had begun to assume some importance. After the 32 tests had been 


2 Buch, John W., and Ivor D. Williams. Hydraulic Mining of Anthracite—Experiments 
at the Sugar Notch Mine, Wilkes-Barre, Pa. Min. Cong. J., v. 48, No. 7, July 1962, 


° 22 . 
PP; Buch, John W. L’ Abbattage Hydraulique d'Anthracite (Hydreue Mining of Anthra- 
cite). Conf. Internat. sur L'Advancement Papiae dans les Chantiers d'Exploitation des 
Mines de Houille, Liege, Sept. -80-Oct. 5, 1968, paper HG, 12 pp. 
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finished, further analysis showed that, pressure, volume, pattern, and 
jet-tra verse speed were the most meaningful factors. The highest 
mining rate obtained—1.3 tons per minute with power consumption 
at 8.5 kwhr/ton—was achieved under the following conditions: Pump 
pressure, 5,000 psi; water volume, 300 gpm; depth of cut, 6 feet; mast 
set-ups, 3; speed of jet travel, 24 ips; pattern of cut, horizontal; and, 
impact of jet stream, 25°. 

g the tests proceeded, it, became apparent that full automation of 
the cutting cycle would be needed if the potential of the device were to 
be realized. Hence, an outside concern was awarded a contract to 
design, build, and install a sonar detector to control the movement of 
the Jet through a predetermined cutting pattern. As rock intrusions 
occur frequently in the anthracite fields, the appearance of a massive 
fine-grain quartz agglomerate was fortunate In that it provided an 
excellent opportunity to test the hydraulic jet for rock cutting. The 
intrusion—about 2.5 feet thick and 22 feet wide—was completely re- 
moved by the jet in approximately 4 hours of cutting time. 

The Bureau-designed DIU De hydraulic-hoisting system * was 
further developed by adding several automatic and safety devices. 
Automation of the charging apparatus was completed by installing 
the storage bin directly above the feeder system, consisting of two lock- 
hopper units discharging into a horizontal section of the hoist pipeline. 
Safe operation of all movable components was insured by attaching 
interlocking safety switches on the compressed air actuators for the 
lock gates and valves. 

Preparation.—In 1963 the Bureau continued its investigation of fine- 
grum techniques at the Anthracite Research Center, Schuylkill 

aven, Pa. Past efforts to produce anthracite in the carbon-black size 
range (505,000 A) with fluid-energy, impact, and air-swept ball 
mills were largely unsuccessful both in producing 1-micron material 
and in establishing firmly the minimum size to which anthracite can 
be ground. However, further batch grinding in the ball mill pro- 
duced several batches with average diameters in the 9 to 4 micron 
range, with one containing 18 percent minus 1-micron material  Dur- 
ing the work, a micrographic procedure was developed to check two 
indirect methods (MSA and Fisher subsieve sizer) for measuring di- 
ameters of coal particles. A statistical comparison of results from 
the three procedures was underway at the end of the year. 

Twelve tests were run during 1963 on cleaning single and multisized 
feeds with heavy media. At a specific gravity of 1.76 and feeds from 
450 to 1,960 lbs. per hr., buckwheat No. 1 was recovered at efficiencies 
as high as 99.9 percent, followed by buckwheat No. 2 (rice) at 95 to 
98 percent, and buckwheat No. 3 (barley) at about 90 percent, with 
approximately 9 percent being misplaced refuse material. Cleaning 
a 50-50 mixture of No. 1 and rice presented no difficulties, but the 
separation efficiency declined as much as 10 percent more than that ob- 
tained when cleaning the sizes separately. A study was also under- 
taken to determine the feasilibity of preparing anthracite containing 
1 percent ash, or less. It was found that egg size (314-2746) an- 
thracite, containing 9.5 percent ash, could be reduced to the desired ash 


‘Dierks, H. A., and H. B. Link. Development of a Lock-Hopper Feeder for 1 
Hoisting of Coal. BuMines Rept. of Inv. 6847, 1064, 27 pp. pp Hydraulic 
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content by successive washing, grinding, and screening—although 
yields were extremely low. 

One of the research projects supported by the Pennsylvania Coal 
Research Board and conducted by the Department of Mineral Prepa- 
ration, College of Mineral Industries, the Pennsylvania State Uni- 
versity was concerned with finding a suitable concentration process for 
recovering valuable coal from the enormous quantities of low-grade 
anthracite silts* found in the State. Because of their extremel 
small-particle size, high-ash content, and difficulty of cleaning with 
customary methods and equipment, most silts are considered waste ma- 
terial. However, using a four-stage flotation system—one rougher and 
three cleaners—for recovering coal from three silts containing 40 to 58 
percent ash and 36 to 82 percent minus 400-mesh particles—the recov- 
ey rate of combustible material ranged from 80 to 85 percent and 
ash content from 14 to 16 percent. The procedure described was also 
successful in removing clays, which present difficulties in feeding silts 
into powerplant furnaces. 

Surface Properties. Bureau investigations of the surface character- 
istics of anthracite are intended not only to extend fundamental 
knowledge of the subject, which might lead to new uses, but to estab- 
lish criteria upon which the effectiveness of physical or chemical treat- 
ment could be based. In 1963, research apparatus was adapted to de- 
termine the density of anthracite in helium; studies were conducted 
to ascertain the relationship of density to particle size, to several other 
physical properties, and to gamma radiation—in both the presence 
and the 8 of air. Consideration was also given to effects on true 
density (helium method), specific gravity (ASTM) , and specific pore 
volume. The conclusion was reached that low-volatile anthracite pro- 
vides the highest density value (up to 1.76 before ash correction) and 
that high-volatile samples had considerably lower specific pore volume 
than medium- or low-volatile specimens of the same anthracite. 

In an effort to better determine the chemical and physical composi- 
tion of anthracite, the Department of Geochemistry and Mineralogy, 
College of Mineral Industries, the Pennsylvania State University also 
conducted for the Coal Resource Board an investigation * involvin 
treatment of anthracite under pressures and temperatures considered 
higher than those associated with its formation. Hydrothermal appa- 
ratus was used for studies on sealed samples up to 900? C. and 20,000 
psi, and high-pressure apparatus, with smaller samples, up to 700? C. 
and 450,000 psi. Fusion of anthracite, not previously reported in the 
literature, was achieved at pressures of 2,000 psi at about 425° C. The 
results also permitted some estimate of metamorphic processes in for- 
mation of anthracite, which might be useful in developing processes 
for production of special carbons. 

e Bureau also continued research studies on the electrical 
resistivity of anthracite to broaden knowledge of its physical prop- 
erties and to possibly develop simple tests for differentiating between 
coals and identifying unique properties that might lead to new uses. 


5 Liu, H. S., and S. C. Sun. Coal Flotation of Low-Grade Pennsylvania Anthracite Silts. 
coal deen tse Board of the Commonwealth of Pennsylvania, Special Res. Rept. SR-89, 

a D . 

¢Hryckowian Eu ne, Frank Dachille Russel R. Dutcher, and R. Roy. Studies of 
Anthracite Coals at igh Pressures and Temperatures. Coal Res. Board of the Common- 
wealth of Pennsylvania, Special Res. Rept. SR-38, April 1963, 64 pp. 
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Studies on the effect of gamma radiation upon the physical and elec- 
trical properties of anthracite were also continued in 1963. The 
major part of the work was devoted to & study of the effect of radia- 
tion on the reaction between anthracite and fluorine. Tests were 
conducted at several temperatures, gas-flow rates, and concentrations 
with procedures based on gas chromatographic and infrared spectro- 
Ee techniques. It was found that the reaction between anthracite 
and undiluted fluorine is explosive in the presence of radiation at 
temperatures of 40? to 45? C. In the absence of radiation, but under 
similar conditions, the reaction proceeded smoothly. 

Utilization.—In connection with Bureau efforts to re-establish an- 
thracite as a major metallurgical fuel, studies being conducted in 
cooperation with a major steel company were extended to determine 
the effect upon pressure drop of various raw materials used in blast 
furnaces, Tests using pellets or sinter with furnace coke or anthra- 
cite briquets were run on burdens simulating those used in actual 
plant practice. Evidence was found that changes in bed permeability 
may occur at fairly definable air rates in both the low- and high- 
velocity ranges. an equal-weight-of-fuel study employing the 
standard-layering procedure, the permeability of pellet burdens was 
measured using pillow-shaped briquets and furnace coke. Slopes or 
n, from a 8 to 12 fps range, were found to be 1.99 when using briquets 
and 1.87 when employing coke. The average pressure drop per foot 
of bed depth measured 11 to 33 percent higher with briquets than 
coke; however, with both, pressure drop increased with air velocity. 
In a second study also involving standard-layering procedures and 
equivalent fuel weights, n values obtained fur sinter-briquet and 
sinter-coke mixes were found to be essentially the same as for pellet- 
briquet burdens. Average pressure drop, based on bed depth (usually 
25 percent less with briquets than with coke), was found to be 33 to 
38 percent higher with briquets than with coke. However, when 
comparative measurements were made of total pressure drop through 
beds of equal weight, the permeability of sinter-briquet burdens was 
found to vary less than plus or minus 2 percent from that obtained 
for sinter-coke. 

By the end of 1963, most of the equipment had been installed and 
hydrostatically tested at the Anthracite Research Center for the Bu- 
reau experimental program on hydrogasification of anthracite. 
Fluidization tests were started in a simulated-plastic-fluidization ap- 
paratus on a variety of mesh sizes, but had been completed only on a 
40 by 50 mesh anthracite. Visual observation of the phenomena pre- 
vailing in the pseudoreactor and correlations of the data and bed 
behavior are expected to result in establishment of a range of 
permissible operating conditions. 

In 1963, the pilot plant and equipment used at the Center to produce 
experimental anthracite metallurgical briquets were modified so as 
to change slightly the shape of the briquet pocket and to increase pro- 
ductive capacity. The change in shape reduced the average density 
of the briquets, after calcination, by 0.15 to 1.18 gms/cc from that of 
pillow-shaped briquets. Further attempts were also made to employ 
industrial-type furnaces for continuous calcination of pillow-shaped 
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anthracite briquets, as well as the Bureau traveling-grate stoker, but 
with unsatisfactory results. 

Preliminary investigations were instituted during the year at the 
Anthracite Research Center on using anthracite as a colloidal fuel 
and on the characteristics of acid mine water. Initial effort on the 
former was centered on devices for dewatering fine-sized material, 
since the quantity of water in the delivered fuel will adversely affect 
heating value. Gravity drainage, vacuum filtration, and centrifugal 
force were not effective in determining the wetting characteristics 
of anthracite. Anthracite-water slurries were separated successfull 
by a machine utilizing centrifugal force to atomize water so that it 
could be driven off by a sweeping current of air. At the close of 
the year, work on acid mine water was progressing in three phases: 
(1) A study of the mechanics of water-contaminant formation, (2) 
chemical characteristics of various pollutants in samples of mine wa- 
ter and in synthetic analagous systems, and (8) an exploration of 
methods considered most applicable to the practical treatment of 
mine water. 

Mine Water Control.—Public Law 162, Act of July 15, 1955, which 
provided the authority for the Department of the Interior to engage 
In mine-drainage control activities in cooperation with the Common- 
wealth of Pennsylvania, was amended October 15, 1962, by Public Law 
87-818 to permit sealing abandoned coal mines and filling voids in 
such mines when the work is determined to be in the interest of public 
health and safety. In 1963, several flood-control proposals, two deep- 
well-pump projects, and three surface-improvement projects were in- 
vestigated by the Bureau of Mines. In addition, two projects involv- 
ing backfilling and another on an abandoned strip pit were evaluated 
under terms of the amendment. By the end of the year, one project 
had been approved by the Secretary of the Interior—Project No. 1, 
providing for backfilling mine voids under and adjacent to the GAR 
High School in Wilkes-Barre, Pa., to protect more than 300 residences 
and other buildings from subsidence damage. This project will cost 
about $640,000, of which the Federal government will pay one-half. 

Microfilming.—The program initiated in 1962 by the Bureau to micro- 
film all available data on abandoned mining operations in the anthra- 
cite region was accelerated during the latter part of 1963. By year- 
end, maps and cross sections of 39 mines had been placed on film. This 
record was supplemented by filming the maps, cross sections, and cor- 
relation sheets included in the Bureau study for the U.S. Army Corps 
of Engineers of underground conditions in the Wyoming region. 
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GENERAL SUMMARY 


The coke industry responded to the 5-percent increase in industrial 
production with & 5-percent gai in output. "The general improve- 
ment in industrial activity beginning in the last quarter of 1962 con- 
tinued through the first half of 1963, but leveled off in the summer 
months and remained at & uniformly high rate in the latter part of 
the year. Consequently, the monthly production index of oven coke 
(1957-59 —100) was higher in the first 6 months of 1963 than in the 
last half. In the first 6 months, the index averaged 90.1 percent of 
the 1957—59 average, dropping to 84.7 in the third quarter, and then 
increasing to 87.3 in the last quarter. Coke plants associated with 
iron and steel plants, classified by the Bureau of Mines as furnace 
plants, operated at a higher rate than the merchant group, averaging 
89.6 for the year compared with 76.5 for the latter. Activity in the 
beehive segment of the coke industry closely followed the trend of 
oven coke as output reached a peak in May, dropped slightly in the 
summer months and leveled off and remained at a uniform rate in 


1 Chief, Section of Coke and Coal Chemicals. 
s Su y mineral specialist. 
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the last quarter. Although production of beehive coke increased 20 
percent in 1963, it represented less than 2 percent of the combined 
oven and beehive output. 

The apparent consumption of coke in 1963, allowing for imports, 
exports, and changes in producers’ stocks, increased 6 percent over 
that of 1962 and totaled more than 55 million tons. "The principal 
factor in the increase in consumption was the 6-percent increase in 
shipments to iron-blast furnaces. Blast furnaces continued to utilize 
the bulk of the nation's coke output, receiving approximately 90 per- 
cent of the total shipments from coke plants. Blast-furnace coke 
rates continued to drop as a result of the steady improvements in 
blast-furnace burden materials (coke and iron ore) and operatin 
techniques. According to data published by the American Iron an 
Steel Institute, blast-furnace coke rates since the 1957-59 period 
have decreased 17 percent or 283.9 pounds per short ton of pig iron 
and ferroalloys produced. In 1963, an average of only 1,350.5 pounds 
of coke per ton of hot metal produced was achieved, the lowest coke 
rate on record. 

Another metallurgical application that showed an increase in 1963 
over the 1962 total was in iron- and steel-foundry operations. Ship- 
ments to iron and steel foundries increased 227,345 tons or 9 percent. 
Although foundry coke represented only 5 percent of the total quan- 
tity of coke used or sold, the value of foundry coke represented 9 per- 
cent of the value of all coke largely because of the higher prices 
received for foundry coke. Shipments to other industrial plants 
which included coke used for chemical processing, nonferrous smelting, 
and various other industrial applications increased 7 percent and were 
equivalent to 4 percent of the total coke movement. Shipments to 
producer-gas and water-gas plants and for residential heating con- 
tinued to decline and could no longer be considered major coke 
markets. 

Imports and exports of coke were higher in 1963 than in 1962, 
with imports rising 8 percent and exports 24 percent. As in pre- 
ceding years, approximately 94 percent of the coke imported originated 
in Canada and more than 80 percent of the exports were destined to 
that country. 

Production of coke screenings or breeze increased 5 percent over 
that of 1962. This material which, in weight, represented nearly 
5 percent of the coal carbonized is used as an industrial fuel for a 
variety of purposes, but the bulk is used by the producing companies 
in iron-ore agglomerating plants, for steam raising, and for miscel- 
laneous purposes at iron and steel works. Until the mid 1950’s 
breeze was used mainly for steam raising at or near producing plants. 
The consumption pattern has shifted in recent years, however, and 
the largest quantities now are used for agglomerating iron ore. 
According to data supplied by producers, 64 percent of the 2.8 
million tons of breeze consumed by producers in 1963 was used in 
iron-ore agglomerating plants, 22 percent was used for steam raising, 
and 14 percent for a variety of other industrial uses. The demand 
for breeze increased and sales rose 21 percent over the 1962 sales. 
A large proportion of the breeze sold apparently was shipped to 
elemental-phosphorus producers that are estimated to have used 
more than 700,000 tons to smelt phosphate rock. 
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Delivered costs of coal to coke plants dropped to the lowest level 
since 1956. Increased productivity in the bituminous-coal industry 
and a reduction in freight rates on coking-coal shipments were respon- 
sible for the decline in delivered coal costs. Coal costs at oven-coke 
plants dropped $0.36 per short ton and $0.17 at beehive plants. 
As beehive plants are located at or near the source of coal, carbonized 
coal costs were roughly equal to f.o.b. mine prices because transpor- 
tation charges were negligible. Generally, coal costs were highest 
at oven-coke plants farthest from the sources of their coal supply. 

Production of the four basic coal-chemical materials (crude tar, 
crude light oil, ammonia, and gas) were all higher in 1963 than in 
1962. The output of crude tar and crude light oil rose 3 percent; 
ammonia, 7 percent; and gas, 5 percent. Yields of the basic c emical 
raw materials showed only minor changes from 1962 with yields of 
ammonia and gas increasing slightly while yields of tar and light oil 
dropped 0.08 and 0.03 of a gallon, respectively. The increased 
ammonia supply resulted in production increase of 6 percent for 
ammonium sulfate, 8 percent for ammonia liquor, and 30 percent for 
diammonium and monoammonium phosphate. Although the output 
of crude light oil and crude tar increased substantially over 1962, 
output of their derivatives decreased, because of a cessation of pro- 
cessing at a number of oven-coke plants. For example, the quantity 
of crude light oil sold to tar distillers and petroleum refiners rose from 
27,017,854 gallons in 1962 to 32,610,305 gallons in 1963. As a result, 
coke-plant operators who usually had been refining about 95 percent 
of the light-oil output on the premises, refined only 85 percent in 
1963. The decline in the quantity of tar processed by coke-plant 
operators was caused by the closing of several tar-distillation units 
for modernization, and one closed permanently for economic reasons. 

Prices of beehive- and oven-foundry coke did not change during 
1963, but prices on commercial sales of breeze declined $0.54 per ton 
or 7 percent. There were, however, several important price changes 
on certain coal chemicals. The most significant development was the 
substantial drop in naphthalene prices in the latter part of the year. 
The drop from $0.0525 to $0.0325 per pound was caused largely by 
competitive pressure from orthoxylene, an alternate phthalic-anhydride 
feedstock obtained by processing certain petroleum fractions. Benzene 

rices leveled off in 1963 after several 7 cuts in 1962, but prices on 

oth toluene and xylene were reduced in 1963. Toluene prices were 
reduced $0.04 per gallon to $0.21 in July, and xylene prices declined 
from $0.27—0.30 to $0.25-0.26 per gallon at the same time. A fertilizer 
material that did advance in price was ammonium sulfate which 
increased $2 per ton in July. "This increase, however, was not large 
enough to offset the low prices of the first half of the year, and average 
returns to oven-coke-plant operators for 1963 on ammonium sulfate, 
diammonium phosphate, and ammonia liquor were lower than in 1962. 

The total value of coal carbonized in 1963 increased 1 percent from 
that of 1962 and totaled $734,100,949. The value of all coke-oven 
products used and sold amounted to $1,231,280,299 or 68 percent more 
than the value of the coal. The value of coke and breeze amounted to 
79 percent of the value of all coke-oven products. 
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FIGURE 1.—Average daily production of oven and beehive coke and pig iron in the 
United States, by months. 


TABLE 1.—Salient coke statistics in the United States 


1957-59 1961 1962 1963 
(average) 
United States: 
Production: 
Oven coke.........short tons.. 60, 551, 900 50, 830, 400 51, 098, 420 53, 307, 609 
Beehive coke............. do.... 1, 254, 232 880, 778 811, 872 970, 698 
Total___... do.... 61, 806, 132 51, 711. 187 51, 910. 292 54, 278, 307 
Imports. do 120, 908 126, 518 141. 883 152. 595 
EXDOHS 1.2 ³˙¹0¹ iei do.... 558, 428 445, 232 1 364. 032 451, 241 
Producers’ stocks, Dec. 31... do 3 4, 682, 430 4, 041, 873 3, 906, 811 2, 884, 931 
Gene en apparent do 60, 585, 947 52, 088, 688 1 51, 823, 205 555 001. 541 
vens: 
Slot in existence, Dec. 31 2 15, 993 18, 224 1 14, 561 14, 586 
Beehive in existence, Dec. 31... 2 7, 448 b, 702 4,979 4, 907 
Value of coal-chemical materials 
used or sold...................... $330, 902, 284 $279, 349, 011 $204, 739, 789 $254, 220, 290 
Value of coke and breeze produced. | 1, 143, 589, 918 943, 542, 537 963, 211, 681 977, 060, 009 
Total value of all products 1,474,492, 202 | 1,222,891, 548 | 1,227, 951, 470 1, 231, 280, 200 
World production: 
Hard coke....thousand short tons... 287, 855 1 299, 845 1 801, 020 313, 236 
Gashouse and low-temperature 
coke....... thousand short tons... 51, 130 1 49, 700 1 50, 380 50, 120 


1 Revised figure. 
2 1959. 
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TABLE 2,—Statistical summary of the coke industry in the United States in 1963 


Coke produced— 
At merchant plants: 


Slot ovens | Beehive ovens 


Total 


Short o esses esate steel 5, 626, 701 ed Q 
I Ee $121, 421, 865 (i 1 

At furnace plants: 1 
Short tens. 47, 680, 908 (1) V 
/ EE $815, 540, 322 (1) 1 

Total: 

Snort ess. 53, 307, 609 970, 698 54, 278, 307 
Ill ³ as $936, 962, 187 $14, 929, 656 | $951, 891, 843 
Breeze produced: 
o AAA IA 3, 608, 806 29, 606 3, 638, 412 
fl! d $25, 107, 301 $60, 865 $25, 168, 166 
Coal carbonized: 

Bituminous: 

Short tos 8 76, 019, 529 1, 612, 581 77, 632, 110 
ieee 8 $721, 094, 195 $8,287,970 | $729, 382, 165 

| Average per ton $9. 49 $5. 14 $9. 40 

Anthracite: 

e . aaraa eR 450, 5099) 222 450, 509 
l! ³ÜW wm y y LE LUE $4, 718, 7144 $4, 718, 784 
m Average per ton $10. 47 E $10. 47 
O 

Short CONS SE 76,470, 038 1,612, 581 78, 082, 619 
TEE u u usss Susu SL $725, 812, 979 $8, 287,970 | $734, 100, 949 
Average per ton $9. 49 $5. 14 $9. 40 

Average yield in percent of total coal carbonized: 
1D] CR TED 69. 71 60. 20 69. 51 
Breeze (at plants actually recovering) 4. 72 6.38 4.73 

Coke used by producing companies— 

In blast furnaces: 
e d 46, 879, 469 (3) * 46, 879, 469 
KEE EEN $799, 712, 515 (3) $799, 712, 515 

In foundries 
Short t odia 227, 854 |___ 227, 854 
ill 8 $6, 907, 255222 86, 907, 255 

For producer- and water-gas manufacture: 

v [OIlB EE 50, 100 0% 50, 100 
Kee E $986, 357722 $086, 357 

For Moe industrial uses: 

Short tos eed 430, 072 430, 072 
A ⁰⁰ ¼ 8 $7, 783, 4488 ———— $7, 783, 448 
Breeze used by producing companies— 

In steam plants: 

Short Ad EE 609, 518 |.............-.- 609, 518 
A ee $3,847,353 |. ` $3, 847, 353 

In agglomerating plants: 

dd Rr ³ AA 1, 794, 566 |-.-------------- 1. 794, 566 
2222 y 8 $12, 553, 467 $12, 553, 467 

For 9 industrial uses: 

SE Ct ³ð2³AAA 8 388, 4999992 388, 409 
CT Ee $2, 455, 041 |..............-. $2, 455, 041 
Coke sold (commercial sales) — 

To blast furnaces: 

Short CONS mia 2, 279, 434 424, 286 2,703,720 
ieee $35, 096, 802 $6, 218, 766 $41, 315, 568 
Average per ton cl c c ll lll lll... $15. 40 $14. 66 $15. 28 

'To foundries: 

Short ies Lm 2, 511, 183 18, 654 2, 529, 837 
KT TEE $75, 899, 475 $275, 165 $76, 174, 640 
Average per ton $30. 22 $14. 75 $30. 11 

To water-gas plants: 

A 8 24,769 |............-.-- 24, 760 
bil — ——— M—n(—— $491, 480 |................ $491, 480 
Average per ton. ' $19.84 |................ $19. 84 

To other industrial plants: 

Short n AAA 1, 261, 968 525, 027 1, 786, 995 
lll ³ĩðA $19, 641, 374 $8, 396, 364 $28, 037, 738 
Average per ton $15. 56 $15. 99 $15 

For residential heating: 

Short on!... 515, 843 1,459 517, 302 
J ³ $7, 875, 290 $13, 648 $7, 888, 938 
Average per ton O $15. 27 $9. 35 $15. 25 


Bee footnotes at end of table. 
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TABLE 2.—Statistical summary of the coke industry in the United States in 


1963— Continued 
Blot ovens Beehive ovens Total 
Breeze sold (commercial sales): 
Short CONS SE 954, 223 80, 206 984, 429 
CH EEN $7, 000, 292 $62, 010 $7, 062, 302 
Average per toůo: nnn $7.34 $2. 05 $7.17 
Coal-chemical materials produced: 
Crude tar: 
(67:1) Co) s T. ee 671, 875, 628 |...............- 671, 875, 628 
Gallons per ton of coal............................ ri. E E EA 8. 78 
onia: 4 
Short e,, Sess S. NES 718, 778 do 718, 778 
Pounds per ton of coal /// 19. 23 
Crude light oll: 
E LEE 218, 165, 707 |...............- 218, 165, 707 
Gallons per ton of coal rr ne ene 
as: 
Thousand cubic feet... . 2. 1 ll... 800, 582, 375 800, 582, 375 
Thousand cubic feet per ton of coal burned....... 1000 10. 47 
Percent burned per ton of coal in coking process 34.6600 34. 67 
Percent surplus used or sold. 64. 47772 64. 47 
Percent wastedlddl P. m MENSEM EN . 86 


Value of coal-chemical materials used or sold: 
Crude tar and derivatives: 


Pin... EE $25, 731, 7192222 $25, 731, 719 
/ ã ² AAA $54, 962, 419 :: 354, 962, 419 
Ammonia products 5____ .Q $20, 617, 2022222222 $20, 617, 202 
Crude light oil and derivatives . $36, 187, 808 |......-.----.-.- , 187, 898 
Surplus C88 EE ieee $116, 721, 052 


1 Not separately recorded. 
2 Plants associated with iron-blast furnaces (refer to definition in Scope of Report”). 
3 Included with sales to avoid disclosing individual company data. 
In terms of sulfate equivalent. 
h includes ammonium sulfate, ammonia liquor (NHs content), and diammonium and monoammonium 
osphate. 
P 6 Includes intermediate light oil. 


TABLE 3.— Summary of oven-coke operations in the United States in 1963, by 


States 
In existence Coal Yield | Coke pro- Value of coke at ovens 
Dec. 311 carbonized duced 
State — — | (short (short 
tons) (percent)| tons) 
Plants | Ovens Total Per ton 
Alabama.. 7| 1,516 | 5, 893, 990 72.64 | 4,281,587 | $88,209,688 | $20.60 
California, Colorado, Utah... 8 773 3,835,064 62.80 | 2, 408, 363 58, 151, 574 24.15 
Connecticut, Mary i 
New Jersey, New York 6 | 1,752 | 9,140, 927 69.52 | 6,354,716 | 104, 478, 953 16. 44 
%%%; 6 568 | 2,708, 559 67. 59 1, 871, 204 35, 440, 208 18. 04 
Indiana. 5| 2,218 | 10, 835, 622 69.60 | 7,541,430 | 145, 818, 862 19. 34 
Kentucky, Missouri, Ten- 
nessee, Teras 5 438 | 2, 837, 992 70.84 | 2,010, 349 35, 952, 841 17. 88 
Michigan 4 733 | 4,742,405 72.96 | 3, 460, 027 62, 839, 859 18. 16 
Minnesota and Wisconsin 3 380 978, 994 80. 38 786, 923 17,717, 594 22. 52 
HUE E 12 1,820 | 9,088, 258 69.76 | 6,339,546 | 111, 683 17. 52 
erg vana CC 12 | 3,720 | 21, 895, 971 69.62 | 15, 245,046 | 227, 269, 368 14. 91 
West Virginia. 3 668 | 4,452,256 67.57 | 3,008, 418 50, 014, 557 16. 62 
Total 1963........-....- 66 | 14,586 | 76, 470, 038 69.71 | 53,307,609 | 936, 962, 187 17. 58 
At merchant plants 17 | 1,894 | 7,923,028 71.02 | 5,626,701 | 121, 421, 865 21. 58 
At furnace plants 49 | 12,692 | 68, 547, 010 69.56 | 47, 680,908 | 815, 540, 322 17. 10 
Total 1962 66 |314, 561 | 73, 342, 847 69. 67 | 51,098, 420 | 927, 064, 568 18, 14 


1 Excludes plants retired permanently during year. 
3 Revised figure. 
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TABLE 4.—Summary of adio operations in the United States in 1963, 
y States 


Coke pro- | Valueof coke at ovens 
duced 

(short 

tons) 

Total Per ton 


— —— | ——— | OO EEE || ———— E — Eege 


$5, 371, 354 | $13.99 
9, 558, 302 16. 29 


Total: 
19063................ 26 1,612, 581 , 14, 929. 656 15.38 
198ĩ³ 27 | 4,979 | 1,338, 862 811, 872 12, 146, 630 14. 96 


1 Excludes plants retired permanently during year. 


SCOPE OF REPORT 


This chapter covers high-temperature oven and beehive coke and 
related products. All data, except where noted, were supplied by 
coke-producing companies in the United States. Only products made 
in high-temperature slot and beehive ovens were included; products 
made by other carbonization processes (coal-gas retorts, low-tempera- 
ture coal carbonization, and carbonization of residues from the 
refiningofcoaltar and petroleum) werespecifically excluded. Approxi- 
mately 16.1 million tons of petroleum coke also was produced in 1963. 
Although some coal-tar-pitch coke was produced In 1963, data on 
production is withheld to prevent the disclosure of individual company 
statistics. 

In addition to coke produced in high-temperature slot and beehive 
ovens, five companies produced 160,000 tons of coke and char in un- 
conventional carbonizing units. Of the five producers, one manu- 
factured & low-temperature coke known as “Disco” by a continuous 
process. Another producer carbonized lignite in & Lurgi gasifier and 
manufactured briquets from the char. Three plants produced high- 
temperature coke with traveling-grate stokers. 

Of the 67 oven-coke plants surveyed by the Bureau of Mines in 
1963, 63 were active all year, 3 were idle all year, and 1 was active part 
of the year but later was closed permanently. Of the 30 beehive 
plants surveyed, only 11 operated the entire year, 4 were active part 
of the year, and the remainder were idle. 

The terms “merchant” and furnace“ in this chapter apply only 
to oven-coke plants. Furnace plants are owned by, or are financially 
affiliated with, iron and steel companies that produce coke mainly for 
use in their blast furnaces. Merchant plants include those that manu- 
facture metallurgical, industrial, and residential-heating grades of 
coke for sale on the open market; those associated with chemical com- 
panies or gas utilities; and those affiliated with local iron works that 
consume only a small part of their output in affiliated blast furnaces. 

Data on plant capacities, published annually since 1880 for beehive- 
coke plants and since 1893 for oven-coke plants, cannot be shown 
because a large segment of the oven-coke industry reported that this 
information was no longer available for publication. 
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Although data were not available on the manufacturing costs of 
coke and coal chemicals, this chapter shows the delivered values of 
coals carbonized and plant values of products produced and sold. 
The average values shown for coals carbonized were based upon mar- 
ket values assigned by coke: producers to all coal received, whether 
obtained from captive or commercial mines. "The average values of 
oven and beehive coke produced (including coke used by producers 
and coke sold) were based upon reports from producers showing 
receipts, f.o.b. plant, for commercial sales and upon prevailing market 
values for coke consumed by producers. Average values for coal 
chemicals were based upon the total realization, f.o.b. plant, from 
commercial sales of the various commodities. 

In this chapter, *coke" refers only to large sizes (usually one-half 
inch plus) from which smaller sizes (breeze) have been screened. 
“Metallurgical coke" refers to grades used for smelting and casting 
ferrous metals in blast furnaces and foundries. The standard unit 
of measurement is the short ton of 2,000 pounds. 


OVEN AND BEEHIVE COKE AND BREEZE 
PRODUCTION BY MERCHANT AND FURNACE PLANTS 


Statistics on production of oven coke, separated according to 
merchant and furnace plants for 1963 and selected prior years, are 
presented in tables 6 and 7. "These data show that, compared with 
1962, production increased in both segments of the industry but was 
far less than for the 1957-59 period. Economic and technologic 
factors contributing to the general decline in production in recent 
years have been published repeatedly in previous editions of this 
chapter and need not be reiterated. Although production at furnace 
plants decreased from the high levels attained during the 1950's, 
the percent of decrease was much lower than at merchant plants. 
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FiguRE 2.—Production of oven coke in the United States, by type of plant. 


COKE AND COAL CHEMICALS 233 


Thus, production at furnace plants in 1963 was 27 percent less than 
the peak attained in 1957, whereas the 1963 output at merchant 
plants was 63 percent less than their record high of 1942. The 
downward trend in production at merchant plants reduced the pro- 
portion of the annual total oven-coke supply furnished by this group 
of plants, as is illustrated in figure 2. 

Coke is & special-purpose fuel used mainly in & wide variety of 
industrial applications ranging from chemical processing to iron and 
Steel smelting and casting operations. For this reason, monthly 
production of coke at both merchant and furnace plants is generally 
uniform depending on industrial activity. Although there were some 
fluctuations in coke output from month to month in 1963, no serious 
interruptions severely restricted production because of work stoppages 
or other factors. Consequently, merchant-plant output ranged from 


TABLE 5.—Production of oven and beehive coke in the United States, by months! 


(Short tons) 
1957-59 (average) 1961 1962 1963 
Month 
Total Daily Total Daily Total Daily Total Daily 
average average average average 
Oven coke: 
January...... 5, 630, 000 | 181,600 | 3, 494, 400 | 112,700 | 5,273,400 | 170, 100 | 4, 244, 600 | 136, 900 
February.....| 5,159,400 | 184,300 | 3,297,800 | 117,800 | 4,866, 900 ,*00 | 3,953,800 | 141, 200 
March. ...... 5, 744, 700 | 185, 300 | 3,655,300 | 117, 900 | 5,154. 100 | 166,300 | 4,627, 500 | 149, 300 
April......... 5,378,300 | 179, 300 | 3, 798, 700 | 126,600 | 4,926,300 | 164,200 | 4,740,300 | 158, 000 
R 5, 532, 400 | 178, 500 4, 251, 100 | 137, 100 4, 451, 800 | 143, 600 4, 963, 400 | 160, 100 
June 5,352, 800 | 178,400 | 4,211,300 | 140,400 | 3, 786,800 | 120, 200 | 4,734,100 | 157, 800 
July.......... , 603, 300 | 148,500 | 4,320,200 | 139,400 | 3,550,400 | 114, 500 | 4, 466, 500 | 144, 100 
August 4, 151, 700 | 133, 900 | 4,465,700 | 144,100 | 3,690. 900 | 119, 100 | 4, 200, 400 | 135, 500 
September...| 4,121,500 | 137,400 | 4,558,400 | 152, 000 | 3,691, 300 | 123,100 | 4,157, 200 | 138, 600 
October 4, 340, 000 | 140, 000 | 4,863, 800 | 156,900 | 3,850,900 | 124,200 | 4,390,600 | 141,600 
November....| 5,002,600 | 166,800 | 4,822,300 | 160,700 | 3,822,600 | 127,400 | 4, 289,000 | 143, 000 
December.. 5, 535,200 | 178,500 | 5,091,400 | 164,300 | 4,033,000 | 130, 100 | 4,540,200 | 146, 500 
Total. 60, 551, 900 | 165, 900 | 50, 830, 400 | 139, 300 | 51, 098, 400 | 140, 000 | 53, 307, 600 | 146, 000 
Beehive coke: 
January...... 132, 200 4, 800 63, 100 2, 100 102, 200 3, 300 66, 400 2, 200 
February..... 127, 900 4, 500 60, 300 2, 100 93, 900 8, 400 67, 100 2. 400 
March. ...... 150, 300 4, 900 68, 500 2, 200 97, 600 8, 100 66, 900 2, 100 
April 138, 900 4, 600 66, 200 2, 200 70, 400 2, 400 87, 600 2, 900 
EE 118, 700 3, 800 80, 700 2, 600 59, 000 1, 900 102, 000 8, 300 
June 107, 900 8, 600 78, 500 2, 600 54. 100 1, 800 96. 200 3. 200 
July 80, 2, 600 72, 300 2, 300 43, 800 1, 400 84, 200 2, 700 
August....... 82, 600 2, 700 84, 200 2. 700 50, 400 1, 600 79, 500 2. 600 
September... 78, 600 2, 600 73, 000 2, 400 51, 900 1,700 79, 000 2, 600 
October...... 75, 300 2, 400 81, 000 2, 600 63, 900 2, 100 82, 600 2, 700 
November. 76, 100 2, 500 75, 000 2, 500 65. 900 2, 200 77, 600 2, 600 
December 85, 700 2, 800 78, 000 2, 500 58, 800 1. 900 81, 600 2, 600 
Total. . 1,254, 200 3, 400 880, 800 2, 400 811. 900 2. 200 970, 700 2, 700 
Total: 
January 5,762, 200 | 185,900 | 3, 557, 600 | 114,800 | 5,375,600 | 173,400 | 4,311,000 | 139, 100 
February.....| 5,287,300 | 188,800 | 3,358,100 | 119, 900 | 4,960,800 | 177, 200 | 4,020, 900 | 143, 600 
March. ...... 5, 895, 000 | 190, 200 3, 723, 800 | 120, 100 5, 251, 700 | 169, 400 4, 694, 400 | 151, 400 
April 5,517, 200 | 183, 000 | 3,864,900 | 128, 800 | 4, 996. 700 | 166,600 | 4,827,900 | 160, 900 
a8y-.......- 5,651, 100 | 182, 300 | 4,331,800 | 139, 700 | 4,510.800 | 145,500 | 5,065, 400 | 163, 400 
June. 460, 700 | 182, 4, 289, 800 ,000 | 3,840,900 | 128,000 | 4.830,300 | 161, 000 
July. esu 4,683,300 | 151,100 | 4,392,500 | 141. 700 | 3, 594, 200 | 115,900 | 4. 550, 700 | 146, 800 
ugust....... 4, 234, 300 | 136,600 | 4,549,900 | 146,800 | 3,741,300 | 120,700 | 4,279, 900 | 138, 100 
September... 4,200,100 | 140,000 | 4,631,400 | 154, 400 | 3,743,200 | 124, 800 | 4. 236. 200 | 141, 200 
October 4, 415, 300 | 142, 400 4, 944, 800 | 159, 500 8, 914, 800 | 126, 300 4, 473, 200 | 144, 300 
November....| 5,078,700 | 169,300 | 4,897,300 | 163,200 | 3,888,500 | 129,600 | 4,366,600 | 145, 600 
December....| 5,620,900 | 181,300 | 5,169,400 | 166,800 | 4,091,800 | 132, 000 | 4,621,800 | 149,100 
Total. 61, 806, 100 | 169, 300 | 51, 711, 200 | 141, 700 | 51,910, 300 | 142, 200 | 54, 278, 300 | 148, 700 


Dally average calculated by dividing monthly production by number of days in month. 
(14'1-148—64— —16 
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436,000 tons in September to 503,000 tons in December, while furnace- 
plant production varied from 3.5 million tons in February to 4.5 
million tons in May. The average daily output for the year at mer- 
chant plants was 15,400 tons and at furnace plants, 130,600, increases 
of 3 percent and 4 percent, respectively, over that of 1962. 


TABLE 6.—Production of oven coke in the United States, by type of plant 
(Short tons) 


1957-59 (average) 1901 1962 


Month 
Merchant| Furnace |Merchant| Furnace |Merchant 
plants plants plants plants plants plants 
Production: 
January 705, 700 | 4, 924, 300 | 467, 400 | 3,027,000 | 512,600 | 4,760,800 | 488, 400 | 3,756, 200 
February.....| 641,100 | 4,518,300 | 425,100 | 2,872, 700 | 490,300 | 4,376,600 | 455, 700 | 3, 408, 100 
March........ 681, 400 | 5,063, 300 | 463,400 | 3,191,900 | 523,500 | 4, 630,600 | 497,900 | 4, 129, 600 
April......... 612, 900 | 4, 765, 400 | 469,600 | 3,329, 100 | 485,200 | 4, 441, 100 | 483, 100 | 4, 257, 200 
May......... , 800 | 4, 922, 600 | 474,200 | 3, 776, 900 | 454, 400 | 3,997,400 | 478, 400 | 4, 485, 000 
June. 575,800 | 4,777,000 | 455,400 | 3,755, 900 | 405, 700 | 3, 881, 100 | 468, 500 | 4, 265, 600 
July.......... 569, 100 | 4, 034, 200 | 416,500 | 8,903, 700 | 378,000 | 3,172, 400 | 436, 800 | 4, 029, 700 
August....... 578, 8, 578, 500 | 425,100 | 4, 040, 600 | 415,100 | 3, 275, 800 | 451,300 | 3, 749, 100 
September....| 572,900 | 3,548,600 | 436,500 | 4,121,900 | 412,200 | 3,279, 100 | 435,600 | 3, 721, 600 
October...... 586, 8,754,000 | 465, 600 | 4, 398, 200 | 433,600 | 3, 417,300 | 475, 600 | 3, 915, 000 
November....| 582,700 | 4,419, 900 | 475,000 | 4, 346, 700 | 444,800 | 3,378,300 | 452,600 | 3, 836, 400 
-...| 649,000 | 4, 886,200 | 515,600 | 4,575,800 | 483,500 | 3, 549, 500 | 502,800 | 4, 037, 400 
'Total....... 7, 359, 600 153, 192, 800 |5, 400, 000 |45, 340, 400 |5, 438, 400 145, 660, 000 47, 680, 900 
Daily average: 
anuary 2, 800 158, 800 15, 100 97, 000 16, 500 121, 200 
February. 22, 900 161. 400 15, 200 102, 600 17. 124, 900 
March. — 22. 000 163, 300 14. 900 103, 000 16, 900 133, 200 
April. , 400 158. 900 15, 600 111, 000 141, 900 
BY. r 22 15. 1 144, 700 


TABLE 7.— Production of oven coke and number of plants in the United States, 
by type of plant 


Number of Coke produced Percent of 
active plants 1 (short tons) production 


Furnace | Merchant | Furnace 
plants plants plants 


41, 224, 387 22.8 77.2 
31, 811, 807 25.8 74.2 
48, 109, 559 20.1 79.9 
53, 192, 300 12.2 87.8 
49, 854, 568 11.8 88. 7 
45, 340, 362 10.8 89.2 
45. 660, 052 10.6 89. 4 
41, 680, 908 10. 6 89. 4 


1 includes plants operating any part of year, 
2 Dec. 31, 1959. 
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PRODUCTION BY STATES 


Statistics on production of oven and beehive coke in 1963 and for 
several prior years, by States, are presented in table 8. "There was 
little change in the decade 1954-63 in number of producing States, 
but there were slight shifts in rank of States in order of coke output. 
In 1963, Pennsylvania produced more than twice as much oven coke 
as its nearest competitor, Indiana, but lost its number-one rank in 
beehive production for the first time on record to Virginia. Indiana, 
which supplanted Ohio’s position in coke production in 1961, con- 
tinued its position as the second-ranking coke-producing State. The 
permanent retirement of the coke ovens at the Lorain works of the 
U.S. Steel Corp. early in 1963 was a factor in the 7-percent decrease 
in coke output in Ohio. 

Although oven coke was produced in 20 widely-scattered States 
ranging from Connecticut and New York on the east coast through 
the Midwest (Illinois and Missouri), Southwest (Texas), Rocky 
Mountains (Utah and Colorado), to the west coast (California), the 
bulk of coke output was produced in the large iron- and steel-producing 
districts of western Pennsylvania, the Ohio Valley, Detroit, Cleveland, 
Chicago, and Birmingham. 

Five States east of the Mississippi River (Alabama, Indiana, Michi- 
gan, Ohio, and ee) produced 69 percent of the total oven- 
coke output. Other States east of the Mississippi River produced 24 
percent, and the balance or remaining 7 percent was produced in 
California, Colorado, Minnesota, Missouri, Texas, and Utah. 


TABLE 8.—Production of coke in the United States, by States 


(Short tons) 
State 1957-59 1960 1961 1962 1963 
(average) 
Oven coke: 
Alabama 5, 024, 645 | 4,897, 8, 949 4, 109, 628 4, 281, 587 
California, Colorado, Utah............ 2, 701, 547 | 2,840,131 | 3,017,217 | 2,406, 276 2, 408, 363 
ecticut, Jand, New Jersey, 

New Kork. 17,821,854 | 1 7,071,167 | 6,234,321 | 6,499,514 6, 354, 716 

(1) |, GE 2,291,276 | 1,971,107 | 1,841,273 1, 917, 391 1,871, 204 
Indiana. 8, 148, 294 8, 024, 273 7, 666, 870 7, 027, 014 7, 541, 430 
Kentucky, Missouri, Tennessee, 

f.; A 2,097,415 | 1,972,816 | 1,730,069 | 1,772, 2, 010, 849 
Michigan. 3,160,295 | 3,278,739 y 9, 164, 917 8, 460, 027 
Minnesota and Wisconsin............. , 058, à 718, 769 757, 03: 786, 923 
ORIG fn A 8,871,503 | 8,423,246 | 6,703,475 | 6,848, 812 6, 339, 546 
acte dä ue KE 15, 935, 874 | 14,146, 269 | 13,320, 866 | 13,985, 742 | 15, 245, 046 
West Virginia 3,434,892 | 2,758,002 | 2,694,280 | 2,610,010 8, 008, 418 

mTotal..__. EE 60, 551, 900 | 56, 219, 108 | 50,830,409 | 51, 098, 420 63, 307, 609 

— n Ak Y | Y lui  . TE 
Beehive coke: 
Pennsylvania.......................... 805, 358 684, 250 453, 989 384, 839 388, 979 
Kentucky, Virginia, West Virginia....| 358,874 3 325, 300 426, 789 427, 033 4 586, 719 
o BEE 1, 264, 232 1, 009, 610 880, 778 811, 872 970, 698 
Grand total 61, 806, 132 | 57,228, 718 | 51,711,187 | 51,910,292 | 54, 278, 307 
1 Includes Massachusetts. 
* Includes Utah. 
s Excludes Kentucky. 


4 Excludes West Virginia. 
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SCREENINGS OR BREEZE 


The screening of the run-of-oven coke is a universal practice at 
oven-coke plants. The small coke which drops through \-inch or, 
in some cases, X-inch screens is called screenings or breeze. This ma- 
terial, which generally has a higher ash and moisture content than the 
larger sizes from which it is separated, has become an important in- 
dustrial fuel. Increasing quantities are utilized in iron-ore sintering 
and in chemical-processing plants, particularly those producing ele- 
mental phosphorus and calcium carbide. Roughly 5 percent of the 
dry weight of coal carbonized in slot ovens Is recovered qg, coke 
screenings or breeze. Since 1930, the yield of coke breeze has ranged 
between 6.86 and 4.59 percent and averaged 4.72 percent in 1963. 
The recovery of breeze is less widely practiced at beehive-coke plants, 
and only about one-half of the active plants recovered this material 
in 1963. At most of the beehive-coke plants, breeze is considered a 
waste material and is hauled away from the plant and depositedin 
waste banks or ash dumps. However, at beehive plants actually 
recovering this fuel, a yield of 6.38 percent was achieved in 1963. 

Roughly, two-thirds of the breeze recovered at oven-coke plants is 
used by the producing companies on or near the premises. There has 
been, however, a significant change in the use of this fuel. Until the 
early 1950’s, the bulk of the breeze used by producing companies was 
utilized in steam plants and the balance for miscellaneous heating 
purposes. In the past decade, the expansion of iron-ore agglomer- 
ating facilities at blast-furnace operations has increased tremendously 
coke-breeze requirements, and in 1963 almost one-half of the total 
production at oven-coke plants was used by the producing companies 
in sintering operations and only about one-sixth was used for steam 
raising. In addition, about 10 percent of the output is used by pro- 
ducing companies for miscellaneous purposes around steel works; for 
example, for lining ingot moulds, carbon runners on pig-iron laddles, 
soaking pits, and as a carburizing agent in steel furnaces. 

Sales of breeze in 1963 increased 21 percent over that of 1962, but 
the average price per ton decreased 7 percent. The largest market 
for breeze is in the manufacture of elemental phosphorus from smelting 
phosphate rock. Approximately 1.5 tons of coke breeze is required 
to produce 1 ton of elemental phosphorus, and on this basis it is 
estimated that 700,000 tons of coke breeze was charged in electric fur- 
naces to smelt phosphate rock. Other uses for breeze are in mineral-wool 
production, as aggregate in cement burial-vault manufacture, and for 
other industrial applications. "The average price, f.o.b. plant, on coke 
breeze dropped for the second consecutive year from the record high 
of 1961. Table 9 shows production and disposal of coke breeze by 
States in 1963. Table 10 shows the quantities of breeze used by the 
producers according to major uses, the quantities sold, and the aver- 
age value per ton for 1963 and selected prior years. 
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TABLE 10.—Oven- and beehive-coke breeze used and sold in the United States, 


by uses 
(Short tons) 
Used by producers— 
Average 
Year Sold value 
In In agglom- | For other per ton 
steam erating | industrial 
plants plants use 
1947-49 bb 3 3, 450,905 | 1 300, 000 2489, 055 1,142, 589 $3. 79 
1957-59 (average) — 1, 612, 547 796, 390 447,171 | 1,042, 808 7.22 
AA m aaee ; 730 | 1,343,515 479, 740 972, 240 8.27 
e ee 619,458 | 1,518,930 506, 7 807, 798 8. 80 
p A —————MÁ————RÓ 720,466 | 1,471,530 594, 997 816, 356 7.71 
1066 SE 609, 518 | 1,794, 566 888, 499 984, 429 7.17 
1 Estimated, | 
s Includes 77,795 tons used to make producer or water gas. 
DISPOSAL 


CONSUMPTION AND SALES 


The apparent consumption of coke in the United States in 1963, 
allowing for imports, exports, and changes in producers' stocks, in- 
creased 6 percent over that of 1962 but was 9 percent below the1957—59 
period and 30 percent less than the record established in 1951. A 
number of economic and technologic factors have been responsible 
for the large drop in coke consumption. Most of the decline, however, 
may be attributed to two factors—the substitution of other fuels 
(fuel oil and natural gas) for coke, and lower blast-furnace coke rates. 
For example, 8 million tons of coke was used for manufacturing 
producer and water gas and for residential heating in the 1947-49 

eriod compared with only 592,000 tons in 1963. Because of the 
osses Of these markets, only 11 percent of the apparent coke con- 
sumption in the United States in 1963 was used for purposes other 
than the smelting of iron ore in blast furnaces. 

In the past decade, blast furnaces have consistently used nearly 90 
percent of the coke consumed. For this reason, changes in coke 
rates are important. In 1963, the amount of coke consumed per 
ton of pig iron and ferroalloys produced in blast furnaces dropped to 
1,350.5 pounds. "This decrease (3 percent from 1962 and 17 percent 
from the 1957—59 average) was attributed mainly to improved burdens 
(coke and iron ore) and advanced operating me e ues such as higher 
blast temperatures, fuel injection, and oxygen enrichment of the blast. 
The coke rate between 1953 and 1963 dropped 484.4 pounds, and 
further improvements in blast-furnace fuel efficiency may be expected 
. in the future. The steady decline in coke rates directly affected coal 
and coke operations, as blast-furnace coke requirements in 1963 were 
17.5 million tons lower (equivalent to 25 million tons of bituminous 
coal) than would have been consumed if furnaces were operating on 
1953 coke rates. 

Tables 13 and 14 summarize, by major end use, the disposal of 
oven and beehive coke in 1903. Furnace oven-coke producers use 
the bulk of their coke in integrated and affiliated blast furnaces, 
whereas merchant oven-coke producers and beehive-coke producers 
sell most of their output to blast-furnace installations, foundries, 
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and to miscellaneous other industrial organizations. Only a small 
fraction of the coke production, largely by merchant oven-coke pro- 
ducers, is marketed for residential heating, as combined sales from 
furnace oven-coke plants and beehive plants amounted to less than 
10,000 tons. In 1963, furnace oven-coke producers used and sold 
48,058,029 tons, of which 97 percent was used in company-operated 
blast furnaces, 1 percent was used for various other purposes, and 
only 2 percent was marketed or could be considered merchant sales. 
The distribution pattern was quite different with merchant oven- 
coke producers, as they sold 94 percent and used only 6 percent of 
the total disposal. Most of the blast-furnace installations without 
coke-supporting facilities, as well as gray-iron foundries, nonferrous 
smelters, and chemical companies that use coke as a raw material, 
are supplied by merchant oven-coke producers. In 1963, merchant 
producers of oven coke sold 5,726,283 tons which was distributed as 
follows: 37 percent was sold to blast-furnace operators; 40 percent 
to iron foundries; 14 percent for other industrial purposes; and 9 
percent was sold for residential heating. 


TABLE 11.—Apparent consumption of coke in the United States 


(Short tons) 
Consumption 
Total Net change] Apparent In iron furnaces ? All other 
Year production] Imports Exports] in stocks | U.S. con- purposes 


sumption 1 E, PARRAS 
Quantity | Per- | Quantity | Per- 
cent cent 


1937-39 
i 5 43, 065, 975 | 187, 838 | 534,393 | 7290, 011 | 42, 429, 409 28, 009, 630 | 66.0 14, 419,779 34.0 
10 etai -.|70, 648, 402 | 181,000 | 696,699 | -1-280,230 | 69,852,473 |55,877,463 | 80.0 13, 975, 010 20.0 


(average)..|61,800,132 | 120,908 | 558,428 | -|-782, 665 | 60,585,947 |54, 140,391 | 89.4 | 6,445,556 | 10.6 
1 


960......--..|57, 228, 718 | 126,345 | 353,016 | -+55,652 | 56,946,395 |51, 044, 208 | 89.6 | 5,902, 189 | 10.4 
1961..........|51, 711, 187 | 126, 518 | 445,232 | —696,215 | 52,088,688 46, 771,105 | 89.8 | 5,317,583 | 10.2 
1962..........|51,910, 292 | 141,883 |3364,032 | —135,062 |351, 823, 205 46, 244, 675 289. 2 |*5, 578, 530 | * 10.8 
1963..........|54, 278, 307 | 152, 595 | 451,241 |—1, 021, 880 | 55, 001, 541 |48, 871, 568 | 88.9 | 6,129,973 | 11.1 


1 Production plus imports minus exports, plus or minus net change in stocks. 
SE Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 
gute. 


TABLE 12.—Coke and coking coal consumed per short ton of pig iron and ferro- 
alloys produced in the United States 


Coking Coking 
Coke per| Yield coal per Coke per| Yield | coal per 
Short ton | of coke| short ton short ton | of coke} short ton 
Year of pig iron} from | of pig iron Year of pig iron| from | of pig fron 
and ferro-| coal and ferro- and ferro-| coal | and ferro- 
alloys! | (per- alloys alloys! | (per- alloys 
(pounds)| cent) (pounds (pounds) ] cent) (pounds 
culated) calculated) 
1013 S 2, 172. 6 66. 9 3, 247. 5 || 1957-59 (average) .. 1, 634. 4 70. 2, 334. 9 
1918 „ 2, 120. 7 66. 4 3, 193. 8 || 1960.....--.--...... 1, 510. 4 70.3 2, 157. 0 
020 AA 1, 838. 69.0 2, 663. 8 || 1961................ 1, 432. 6 69. 7 2, 055. 4 
1939...............- 1, 778. 0 69. 8 2, 547. 3 || 1962 ::22 1, 395. 2 69. 5 2, 007. 5 
1949.............-.- 1, 895. 8 69. 6 2, 723.9 || 1963................ 1, 350. 5 69. 5 1, 943. 2 


! American Iron and Steel Institute: consumption per ton of pig iron only, excluding furnaces 
ferroalloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,813.3 in 1929, 1,760.0 in 1939, 1,870.4 in 1949, 1,617. 
in 1057-50 (average), 1,497.4 in 1960, 1,415.0 in 1961, 1,379.0 in 1962, and 1,338.1 In 1963. 
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FrauRE 3.—Coke consumption per short ton of pig iron and ferroalloys produced 
in blast furnaces in the United States. 


TABLE 14.—Beehive coke produced in the United States, used by producers, and 
sold in 1963, by States 


Used by producing companies— [Commercial sales— 
Produced 
In blast furnaces For other To blast-furnace 
purposes plants 
State M Norge EE 
Short Value Short Value Short | Value [ Short Value 
tons tons tons tons 
Pennsylvania............| 383,979 | $5,371,354 (1) T 302, 607 34, 492, 886 
Kentucky, Virginia, 
West Virginia. ` 586,719 | 9,558,302 |.........]|..-....---.|.--.---.]----.--- 140, 333 | 2,001,045 
'Total: 
1983. 970, 698 14, 929, 656 (1) EA OM, AAA E 442, 940 | 6, 493, 931 
1962. ..........- 811,872 | 12,146, 630 (1) (1) (3) (3) 268, 986 | 3, 982, 031 
Commercial sales—Continued 
To foundries To other industrial | For residential Total 
plants heating 
Short Value Short Value Short | Value | Short Value 
tons tons tons tons 
Pennsylvania............ (1) (1) 78,909 | $841,902 (2) (2) 381, 516 |$5, 334, 848 
Kentucky, Virginia, 
West Virginia. ___..._- (1) (1) 447,571 | 7,568,050 (3) (3) 587, 910 | 9, 569, 005 
Total: 
1963 (1) (1) 526, 486 | 8,410,012 (3) 8 969, 426 |14, 903, 943 
19622 7, 551 3106, 826 | 538,401 | 8,100, 469 (3) (a 814, 938 |12, 189, 326 


1 Combined with coke sold “to blast-furnace plants” to avoid disclosing individual company data. 
2 Combined with coke sold “to other industrial plants” to avoid disclosing individual company data. 
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In recent years there has been a marked change in the distribution 
peor of beehive coke. Until the late 1950's, virtually all of the 

eehive coke was produced for use as blast-furnace fuel. Some 
blast-furnace installations, which depended on beehive coke when 
operations were at & high level, were made self-sufficient by the 
sharp decline in coke rates. However, the increase in requirements 
of "chemical coke" or coke used in the production of elemental 
po and calcium carbide has resulted in the shipment of 

eehive coke to such plants. Thus in 1963, 54 percent of the beehive- 
coke production was distributed for various industrial purposes and 
only 46 percent went to blast-furnace plants. 


GEOGRAPHIC DISTRIBUTION 


The distribution of oven and beehive coke and breeze by major 
end use and final destination is shown in table 15. "Total distribution 
of coke, exclusive of imports, was 6 percent higher than in 1962 but 
30 percent below the record established in 1951. "The increase over 
1962 was due largely to the 2.7-million-ton gain in shipments to 
blast-furnace plants, although shipments to foundries, to other in- 
dustrial plants, and for residential heating also increased. "The only 
coke-consuming industry that received Toss coke in 1963 than in 
1962 was the gas industry. 

Blast-furnace coke was shipped to approximately 80 plants in 16 
States in 1963 with Pennsylvania, Indiana, and Ohio consuming more 
than one-half of the total. Other States that consumed more than 
3 million tons of blast-furnace coke each were Michigan, Alabama, 
and Illinois which, combined, consumed more than one-fifth of the 
total. Usually, blast-furnace coke is not shipped long distances 
because most of the blast-furnace installations are integrated with 
coke ovens. 

Unlike blast-furnace coke, which moves short distances in large 
volumes to a limited number of installations in a small number of 
States, movement of foundry coke is widespread. In addition, the 
number of individual foundry installations using coke is in the thou- 
sands. The principal foundry-coke consuming States were Michigan, 
Ohio, Illinois, and Alabama, which together used more than one-half 
of the total distribution of foundry coke. The increase in foundry- 
coke consumption in 1963 was general, as virtually all States showed 
increases when compared with 1962. 

For many years, the Bureau of Mines has grouped the coke used for 
miscellaneous industrial purposes in one classification designated as 
“other industrial.” Shipments in this category were 4 percent of 
the total and included all coke shipped to industrial plants other than 
blast furnaces, iron and steel foundries, and gas plants. 

Shipments to gas plants continued to decline in 1963 whereas the 
downward trend in shipments of coke for residential heating was 
temporarily halted because of an increase in exports of such coke. 
This gain was due to shipments of coke to the Armed Forces of the 
United States stationed in western Europe for space-heating purposes. 

The distribution of coke screenings or breeze increased 5 percent 
over 1962. The major part of the breeze distributed was consumed 
by the producing companies for sintering iron ore, raising steam, and 
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various other purposes. The principal breeze-consuming States were 
Pennsylvania, Indiana, and Ohio, which together utilized almost 
one-half of the total breeze distributed in 1963. 


TABLE 15.—Distribution of oven and beehive coke and breeze in 1963 ! 


(Short tons) 
Coke 
Consuming State To blast- To pro- | To other For Breeze 
furnace To ducer-and| industrial | residen- Total 
plants foundries |water-gas| plants tial 
plants heating 

Alabama — 3, 390, 677 203, 214 |.......... 83, 778 11,231 | 3, 688, 900 240, 967 
Ar A 1 A AA EE 1, 935 39 
Arkansas. A, — 1,234 1... 8,833 |.......... 5,067 |.......... 
California 988, 152 55, 368 43, 816 |.......... 1, 087, 334 524 
OColorado——— 555, 024 12, 822222 83,109 |.......... 600, 955 57, 008 
Connecticut 25, 153 53, 018 1, 227 14, 805 94, 203 142 
Des ³ð¹˙.w emen 2, 862 |.........- 2, 802 1, 215 
District of Columbia...|............ 980 |.........- 1,086 |.......... 2, 066 269 
Tr AA 4,074 41, 121 174 45, 369 28, 455 
2 ese AA 11,811 Lo ius 3, 512 3, 440 18, 763 1, 593 
TOGO. AAA 8E „ 113, 9292 114, 003 24, 748 
Illinois................. 3, 323, 397 229, 760 |.........- 111, 912 6,789 | 3,671,858 191, 332 
Indiana................ 6, 606, 461 132, 684 1, 463 74, 344 11,943 | 6,820,895 600, 084 
Lu AO A 74, 51222 6, 328 514 81, 354 4, 696 
Jö 8 rr . ... . |... . ss 9,045 1, 635 
Kentucky 540, 528 45,0412 185, 641 13, 875 785, 085 54, 378 
Louisiana... . 2, 744 —— 59, 049 61, 854 899 
E AAN eaim 956 Jr dE 20, 439 |___ 
Maryland.............. 2, 990, 035 2.88222 10, 323 |.......... 9, 023, 010 159, 089 
Massachusetts 38, 66ëù 881 43, 743 83, 321 — 
Michigan 8, 778, 620 652, 438 220, 687 5,097 | 1, 657, 742 235, 807 
Minnesota 360, 133 20, 504 |.......... 17, 668 2, 499 400, 804 23, 186 
Mississippl. .......--.-]-.---------- „ 31133 1, 172 53 
Missouri. 21,385 |.......... 58, 659 |.......... 80, 044 592 
Montana 1, 826 |.......... 13,747 |.......... 15, 573 41,210 
Nebraska 3, 300 8, 847 |.......... 12, 237 82 
Në8y8d8g2;_ 2. a cls AAA ] ] ewes wate A 
New Hampshire 1, 635 |.......... 188 8 1. 653 |.........- 
New Jersey le 94, 113 |.......... 71, 447 60, 105 231, 065 49, 580 
New Ae AAA EE, 8 65 124 189 |.......... 
New York. __... 2, 808, 448 109, 470 |.........- 97, 043 12,966 | 3,027, 927 189, 486 
North Carolina 19, 101 NN 21, 091 971 41, 163 14, 046 
North Dakota I 2 300 31 
o 8, 471, 649 356, 9000 265, 636 3,923 | 9,098, 108 409, 531 
Oklahoma 4, 135 —— 1, 485 |.......... 5, 620 2, 921 
A 8 4,503 |.......... 16, 565 |.......... 21, 068 2, 600 
Pennsylvania.......... 12, 621, 583 123, 950 905 149, 469 17, 499 | 12, 913, 346 783, 359 
Rhode Island „ 9, 338— 461 |.......... 9, 799 |.........- 
South Carolina 9, 496 |.......... 11, 860 405 21, 851 7, 804 
South Dakota. 575 |---------- EIS E 
Tennessee 83, 633 84, 0999 103, 427 4, 012 365, 17 142, 072 
CPP 650, 478 66, 6366 35, 099 1, 350 753, 563 80, 276 
D EE 874,141 | 16, 230 S 922, 703 59, 857 
r PA 2, 834444 507 8,379 |.......... 
( ·Ä—ꝛ-- AS 53, 75552 29, 235 151 83, 141 578 
Washington 3,605 |.......... 7, 173 39 10, 817 446 
West Virginia 1, 471, 155 7,929 |.......... 43,325 |.......... 1, 522, 409 226, 078 
Wisconsin. ............]............ 130, 027 |.......... 1, 423 8, 841 140, 291 7, 104 
Wyoming___........ E, .. . A 4,532 |.......... 4, 532 70 
Total... desc 49, 514,114 | 2, 672,029 74, 869 | 2,085,302 | 225,994 | 54,572,308 | 3,774,902 

Exported.............. 69, 052 85, 662 |.......... 131, 788 | 291, 308 577, 810 
Grand total...... 49, 583,166 | 2, 757, 691 74,860 | 2,217,090 | 517,302 | 55,150, 118 | 3,777,012 


1 Based upon reports from producers showing destination and principal end use of coke used and sold, 
Does not include imported coke, which totaled 152,595 tons in 1963. 
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STOCKS OF COKE AND BREEZE 


Stocks of coke at oven- and beehive-coke plants on December 31, 
1963, are given in table 16. Stocks of oven coke at merchant and 
furnace plants are shown by months in table 17. For the third 
consecutive year, producers' stocks of oven coke decreased, dropping 
26 percent during 1963. The total decrease of more than one million 
tons was almost equally divided between the merchant and furnace 

roups with the latter recording a slightly larger decrease in volume. 
n terms of percentage, however, the merchant group had the largest 
decrease, cutting their 1962 inventory nearly one-half by December 
31, 1963. 

Furnace plants finished the year with about 5 times as much coke 
as merchant plants, but when measured in terms of days’ production 
totaled only 18 days compared with an equivalent of 30 days’ produc- 
tion for the merchant group. Most of the stocks of oven coke was 
blast-furnace grade which accounted for 83 percent of the total. 
The largest stocks of furnace-grade coke was at furnace oven-coke 
plants whereas the merchant group of plants had the largest reserves 
of foundry grade and other grades of coke. 

Stocks of beehive coke varied only slightly from the preceding year 
and were insignificant. Stocks of coke screenings or breeze decreased 
slightly during 1963. However, more than one-half of the breeze 
stocks were held by the producing companies in Indiana. 
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FIGURE 4.—Producers’ stocks of oven coke in the United States, by months. 
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TABLE 16.—Producers’ stocks of coke and breeze in the United States on Dec. 31, 
1963, by States 


(Short tons) 


State 


Residential 
heating 
and other 


Oven coke: 
Alabama 
California, Colorado, Utah.......... 
Connecticut, Maryland, New Jersey, 
New York. ......................... 


Idi AA 
Kentucky, Missouri, Tennessee, Texas. 
Meißen 8 
A rand and Wisconsin 


At merchant plants 
At furnace plants.......................... 
Total id.. 


Beehive coke: 
Pennsylvania......................... 
Kentucky and Virginia 44 


Total: 
1 


TABLE 17.— Producers“ month-end stocks of oven coke in the United States 
(Short tons) 


At merchant plants At furnace plants 


1962 1963 1962 1963 1962 1963 

January- .-------------------- 1, 180, 978 937,903 | 2,679,384 | 2,688,158 | 3,860, 362 3, 626, 061 
Fobruary.-------------------- 1, 146, 966 871,464 | 2,614,123 | 2,620,780 | 3,761,089 3, 492, 244 
Maren 1. 136. 362 845,617 | 2,500,942 | 2,472,069 | 3,637, 304 3,317, 686 
dee 1, 144, 066 829,026 | 2,506,864 | 2,280,177 | 3,650, 930 8, 109, 203 

A m 1, 150, 409 732,717 | 2,624,386 | 2,047,041 | 3,774,885 2, 780, 658 
nns 1. 134, 772 660,119 | 2,700,008 | 1,947,240 | 3,834,780 2, 607, 350 
rr 1. 140. 736 ; 2, 837,601 | 1,932,980 | 3,978,337 2, 596, 028 
August.__... —ÓÓ—— , 093, 2,971,251 | 2,070,619 | 4,065, 051 2, 708, 716 
September 1, 079, 400 610,767 | 3,094,410 | 2,166,067 | 4,178,816 2, 776, 834 
October... — 1, 047, 570,404 | 3,083,870 | 2,300,830 | 4,131,283 2, 871, 204 
November 994, 500 523,270 | 3,024,258 | 2,375,864 | 4,018,758 2, 899, 134 
December 980, 654 484,692 | 2,919,936 | 2,394,129 | 3, 900, 590 2, 878, 821 


VALUE AND PRICE 


The average values and prices of oven and beehive coke produced 
and sold, as reported by the producing companies, are shown in tables 
18 and 19. The average values at plants of oven and beehive coke 
produced (which includes coke consumed by producing companies as 
well as coke sold) are based on reports from the producing companies 
that showed receipts, f.o.b. plant, for commercial sales of coke and 
the prevailing market value assigned by the producers for coke 
consumed by the producing companies. The average value of oven 
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and beehive coke produced in 1963 was the lowest since 1955. This 
decrease was due to the decrease in value of production assigned by 
the proce of oven coke as the average value of beehive coke was 
the highest on record. Since coke prices closely follow the delivered 
coal costs, the decrease in value of oven coke was due principally to 
the decrease in coal costs at oven-coke plants. The average receipts 
per ton of coke sold which are based on commercial sales only usually 
serve as good indicators of market conditions. The 1963 average 
receipts for oven coke decreased slightly from 1962 and was $1.02 
higher than the 1957-59 average. On beehive coke, however, a firm 
market in the chemical industry resulted in an increase of $0.53 per 
ton for all behive-coke sales. 

Data on the average receipts per ton of oven and beehive coke 
according to major end use are shown in table 19. Prices received 
by oven-coke producers on sales of blast-furnace coke, foundry coke, 
and coke for other industrial" uses were lower than the 1962 averages, 
whereas prices on oven coke sold for residential heating increased. 
The large spread in prices between blast furnace and foundry is due 
to a number of factors such as lower yields of coke from coking-coal 
admixtures because of higher proportions of low-volatile coals, longer 
coking schedules which reduces productivity, and larger minimum 
sizes. However, the difference in prices of oven- and beehive-foundry 
coke is due largely to transportation charges on coal and/or coke. 


TABLE 18.— Average value per short ton of coke produced in the United States 
and average receipts per short ton from coke sold (commercial sales) 


Value per ton produced Receipts per ton sold 
Year 

Oven Beehive Total Oven Beehive Total 

coke coke coke coke 
1957-59 (average) $18. 14 $14.70 $18. 07 $20. 06 $14. 67 $19. 29 
1000 ö·Ü—(ð1u% 18.38 14.61 18.31 20. 25 14. 56 19. 59 
A ls 32 17.80 15.08 17.76 21.14 15.13 20. 55 
( A 18. 14 14. 96 18. 09 21. 19 14. 05 20. 62 
// 17. 58 15. 38 17. 54 21. 08 15. 48 20. 53 


TABLE 19.—Average receipts per short ton of coke sold (commercial sales) in 
the United States, by uses 


Oven coke Beehive coke 
Year 'To To To For To To To For 
blast- found- other resi- blast- found- other resi- 
furnace ries industrial] dential | furnace ries industrial] dential 
plants plants! | heating | plants plants! | heating 
1957-59 (average)... $15.85 $29. 39 $15. 87 $17. 15 $14. 84 $16. 72 $14. 04 $11. 64 
19060 ---------- 15. 82 30. 29 16. 27 17.25 15. 02 15. 76 13. 79 14. 39 
kr ec he O EE 15. 98 80. 07 16. 67 17.12 15. 04 16. 02 3 14. 95 16.87 
e AA 15. 98 30. 25 16. 37 14.10 14. 35 14. 15 15.05 15. 63 
1983 15. 40 30. 22 15.65 15. 27 14.06 14.75 16. 99 9.35 


Includes water-gas plants. 
3 Revised. 
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FOREIGN TRADE 


IMPORTS 


For the sixth consecutive year coke imports increased and in 1963 
rose 8 percent over that of 1962 and 26 percent above the 1957-59 
average. The total quantity of coke imported was relatively small, 
however, and represented only about 1 day's production of oven coke. 
Although the quantity of coke imported was small when compared 
with annual consumption in the United States, it is extremely im- 
portant to many industrial firms in certain areas, particularly in the 
northwest. The coke imported in this area originates in Canada and 
is used largely for nonferrous smelting and chemical processing. 

As shown in table 20, 94 percent of the coke imports in 1963, as in 
preceding years, originated in Canada. "The principal gateways for 
this coke are the Montana and Idaho, Michigan, Buffalo, and Wash- 
ington customs districts. Imports entering the New Orleans customs 
district, most of which originated in Europe, nearly tripled in 1963. 
Although the quantity of coke that entered the United States through 
this district amounted to only 9,266 short tons valued at $298,725, it 
had a high average value of $32.24 per short ton. This high average 
value was due largely to imports from the Netherlands and West 
Germany and indicated that they probably were special-purpose 
carbons such as pitch coke. The Bureau of the Census data do not 
separate petroleum and pitch cokes from coal coke. 


EXPORTS 


Coke exports increased 24 percent in 1963 but were 19 percent below 
the average for 1957-59. The United States has always been a net 
exporter of coke, and shipments outside the continental United States 
since 1950 have ranged between 0.5 and 1.3 percent of the total output. 
In 1963, exports represented 1 percent of the year's production. 
Canada has always been the principal foreign market, and 76 percent 
of the total exports in 1963 were destined to that country. In addition 
to Canada, coke was exported to 24 other countries with Venezuela, 
Italy, Mexico, and Yugoslavia receiving the largest quantities. 

Table 21 shows the quantities and countries of destination of coke 
exported for 1961-63. Also shown in this table are the customs dis- 
tricts from which the coke was exported. Although the Bureau of the 
Census data do not show the grades and sizes of coke exported, annual 
coke distribution reports submitted by coke-producing companies to 
the Bureau of Mines indicated that nearly all of the 1963 exports were 
industrial-size coke. Also, only coke made from coal is included in the 
Bureau of the Census data. 
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Exports of coke to South America rose nearly threefold during 1963, 
mainly because of the substantial shipments to Venezuela. Presuma- 
bly, this coke was used to smelt iron ore in the new iron and steel 
plant recently built in that country. 

Shipments to Europe increased 78 percent, largely because of con- 
siderable tonnages destined to Italy, Yugoslavia, Portugal, and 
Norway. Coke was exported to Yugoslavia for the first time since 
1952. 

Exports to Asia increased 180 percent over those of 1962 but were 
70 percent below those in 1961. Most of the shipments to Asia were 
destined to Japan, where it was used for miscellaneous industrial 
purposes. Only a few tons of coke was exported to África, and none 
was shipped to Oceania. 


TABLE 20.—Coke imported for consumption in the United States, by countries 
and by customs districts 


1961 1962 1903 


Short tons Value Short tons Value Short tons Value 


— | —m | — | r | —aar ¶ 


Country or area: 


North America: 

Canada 126, 408 | $1, 539, 486 132, 076 | $1, 663, 693 142,952 | $1,731,011 

Dominican Republic— 4 ͤU•—ꝛkü 44 2 41 

Netherlands Antilles 73 787 100 1,071 

Tote. 126, 408 | 1, 539, 486 132,149 | 1,004,480 143, 057 1, 732, 501 
Europe: 

Helgium-Luxembourg.. n 110 3, 230 720 21, 029 220 , 965 

Germany, West 69 18, 297 782 81, 322 

NIE MAA A A A -|---.- 1.1... ru 1, 112, 917 

United Kingdom 8, 939 151, 361 6, 744 113, 942 

Yugoslavia. ............|. A ol -—. A Is Qs 

Not! 110 3, 230 9, 734 190, 860 9, 538 814, 546 

Grand total 126, 518 | 1. 542. 716 141,883 | 1,855,340 152, 595 2, 047, 047 

Customs District: 

AA 1, 468 11, 422 2, 264 ; 20, 896 144, 132 
Hawali.................-- 110 3, 230 759 22, 413 6,365 
Maine and New Hamp- 

[jii Mec 95 1, 015 106 1, 687 96 1, 508 
Maryland. ........---.-.-]------------]------------]-----.--.---|----------.- 100 1,071 
Michigan 52, 361 447, 202 45, 519 394, 072 39, 097 344, 347 
Minnesota.. 352 102  8S79]|............|.......-.... 
Montana and Idaho 63, 003 941, 638 65, 597 992, 862 66, 420 988, 659 
Now Orlen. , 098 78, 993 9, 266 298, 725 
Nen k A PA EENEG d. 0 OM IA 
Puerto ieee O este ween cost 5 419 
BabIn6. l. u E x Soc us A 52 9,456 
rene |o eere RE 304 9, 401 363 11, 830 
San Francisco 547 4,626 |... `... 8 
South Carolina 4 5,271 89,281 AAA dorm 
Vermont 110 1, 745 76 1. 258 

as 16 9, 322 135, 512 17, 602 238, 568 16, 004 , 

Total. AS 126, 518 | 1,542, 716 141,883 | 1,855, 340 152, 595 2, 047, 047 


Source: Bureau of the Census. 
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TABLE 21.—Coke exported from the Uniao States, by countries and by customs 
istricts 


1961 


Sbort tons Value 


Country or area: 
North America: 
Canada 843, 445 | $6,679, 702 344,456 | $6, 502, 346 
Mexico 7, 691 218, 958 13, 633 1, 863 
Paname.................- 2, 002 684 10, 682 
West Indies: 
Trinidad and Tobago... 116 2, 522 59 1, 299 
Other West Indies 30 960 30 1, 300 
Other North America 80 2, 293 38 1, 671 
Total... . 851, 407 6, 906, 497 858, 800 6, 849, 011 
South America | SEA |a ccr 
Bolivia......-.-----------]------------]------------|----------~--|------------ 131 2, 
CCC 5, 706 141, 147 5, 730 159, 424 
— nnn --nn----- 391 11, 900 22, 748 
Colombia................- 156 8, 98 2, 025 
Ecuador..............-..- 148 2, 897 243 5, 682 
Peru..............-....... 10, 224 186, 196 74 8, 138 
Venezuela 37 884 24,879 265, 603 
KT RE 16, 662 346, 165 82, 055 460, 975 
Europe: 5 SENG, ce W ss 
Belgium-Luxembourg....- 68 c 
Denmark „ 325 6,792 |...... „„ͤ4% «4 
Germany, West. 4 446 5, 700 
(6 pa c eer oc ³ĩ * rr cr enr ee 181 1, 160 
Italy. eoe 2. Q 82, 964 412, 080 15, 233 201, 836 
Norway. 42 » - - -- --- ---|-- -- - ---:---]------....-. 7, 888 96, 712 
EE, 8 10, 039 189, 
United Kingdom......... 214 4, 100 632 10, 146 
C1717 p A pros s A 13, 100 136, 900 
e AA 33, 246 417, 540 46, 969 641, 878 
Asia: Pf GC) DEE a 
mass E 967 20, 578 d 15, I 
E GE A A WEE 14 
Japan c uo 34, 933 372, 744 12, 365 341, 643 
Korea, Republic of. 7,146 hh; PA A 
Philippines - 871 23, 250 300 7,699 
( ðↄðͥ[Vyf JJ r rr... ERE 
Dell! 8 43, 917 542, 369 13, 389 865, 167 
Africa: Congo, Republic of 
the, and Rosia, FUNGI |... uu. AA 8 28 986 
Grand total............ 445,232 | 8,212,571 451, 241 8, 318, 007 
Customs District: NA E A ee, ce IS ee ARA 
Buffalo. .................. 104, 501 | 2,046,371 88, 627 1, 906, 
Chicago................... 44, 824 706, 577 104, 198 1, 536, 822 
Ge l ct HS 9,410 281, 360 , 431 234, 470 
Duluth and Superior 8, 004 78, 3, 191 74, 545 
(o PROE A C SE 6, 224 187, 831 12, 152 208, 974 
Angeles 14, 128 , . GS: ss u os 
Maryland 500 0,98 | 100] 4,888 |.........-..|---.....---- 
Massachusetts .......... 48, 006 644, 1700 365 1, 7504 
Michigan —— 156,623 | 3,110,461 122, 378 2, 885, 340 
Mobile 70¹ 19, 1, 204 31, 035 
Montana and Idaho ...-- 2... ] 22 2 2 c loo... 441 10, 930 
New Orleans.............. 11, 622 125, 964 1,011 24, 198 
New York................ 11, 746 248, 565 42, 084 505, 322 
Li POR IS 8, 25, 764 6, 522 56, 890 
Oregon 12, 200 339, 780 
Ph itin elphia.............. 7, 588 108, 356 85, 447 568, 332 
St. Lawrence 18, 597 318, 198 8, 552 190, 439 
Diego 23, 315 1, 332 32, 544 
Vermont 45 972 490 8, 820 
353 116 2, 522 59 1, 299 
Washington 9, 443 113, 320 9, 295 102, 912 
Other districts... 320 6, 274 597 14, 806 
Joel! E; 445,232 | 8, 212, 571 451, 241 8, 318, 007 
1 Revised figure. 


Source: Bureau of the Census. 
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WORLD PRODUCTION 


World production of hard or metallurgical coke in 1963 reached an 
alltime record estimated at, 313,236,000 short tons, an increase of 4 
percent over that of 1962 and 2 percent higher than the previous 
maximum oí 1960. "The gain in coke output over that of 1962 was 

eneral, with advances made by each of the six continental groups. 

urope, with & large number of highly-industrialized countries, pro- 
duced 64 percent of the world's total. North America, due mainl 
to the United States contribution, ranked second, and Asia was third. 

The largest gain by a major producing country was made by Japan 
where output increased 34 percent over that of 1962 and 117 percent 
over that in 1959. "This remarkable development in coke production 
may be attributed to the rapid growth of the Japanese iron and steel 
industry. Blast-furnace coke requirements in Japan have increased 
r&pidly, although the Japanese coke rates have declined and were as 
low as any other country in the world in 1963. 

The Soviet Union continued to lead the world in coke production, 
as output increased 5 percent over the 1962 figure and was 20 percent 
above that of 1959. The quantity produced in this country amounted 
to 23 percent of the world total. This achievement may be attributed 
to the all-out effort to increase the productive capacity of heavy 
industry. As in other major coke-producing countries, the output 
of hard coke in Russia is geared to iron and steel production. Con- 
sequently, all of the new blast-furnace installations constructed 
since World War II also were provided with coke-supplying facilities. 

Although the United States leads the world in total carbonizing 
capacity, only about 80 to 85 percent has been utilized since the late 
1950's. Consequently, coke production in the United States trailed 
that in the Soviet Union. so, the actual divergence in output was 
not as large as the data in table 22 indicate GE the United 
States total excludes screenings or breeze, which is included in the 
Soviet Union’s figure. 

West Germany retained its rank as the third-ranking producer 
of the world. The Soviet Union, the United States, and West 
Germany may be called the “big three” as the combined output of 
these three countries amount to 55 percent of the world total. West 
Germany, however, was the only country of the “big three" where 

roduction declined in 1963. This decline was due mainly to reduced 
blast-fúrnace coke requirements resulting from improvements in 
fuel efficiency of the furnaces. 

Other ranking coke-producing countries were the United Kingdom, 
Japan, China, Poland, and France, in the order named. Production 
trends in these countries differ, with Japan and Poland showing 
definite gains whereas production in the other countries was stabilized 
or declined slightly. Data for China, however, were merely guesses, 
because little information emanates from that country on which to 
base reasonable estimates. 

In addition to the high-temperature metallurgical coke produced 
in 1963, more than 50 million tons of other coke was produced in 
gas retorts, various low- and  medium-carbonization processes, 
and from unconventional methods of carbonization. Production 
from all of these sources, which is commonly referred to as soft coke, 
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TABLE 22.—World production of oven and beehive coke (excluding breeze), by 
countries ! 


(Thousand short tons) 
Country 1959 1960 1961 1962 1963 
North America: 
Canada. as 4, 095 3, 873 3, 900 4, 022 4, 281 
Mexico__... J... A 691 481 785 854 995 
United States APA A 55, 864 57, 229 51, 711 51, 910 54, 278 
ll ³ðVu/ſſ ⁰ u eg 60, 650 61, 583 56, 396 56, 786 59, 554 
South America 
A AAA 2 E 280 440 550 660 
Cd AR 574 776 771 794 740 
Chil@scc 5 ec ese Serres 261 258 224 260 274 
COlOMDI1G AAA A ss 273 463 358 397 441 
a DE AN 83 40 44 44 
ll, 1, 143 1, 810 1, 833 2, 045 2, 159 
Europe: CCC 
e usu u u quere Eer 1, 943 2, 255 1, 005 1, 824 1, 802 
e EE 7, 955 8, 205 7, 948 7, 931 7, 941 
Bulgária ³ið i ⁵ ⁵⁰ 10 22 22 9 139 
Czechoslovakia l.l. 8, 684 9, 323 9, 410 9, 844 10, 250 
Pinland “lll... 8 11 11 817 3 20 811 
Fraucó! 2 ca l; usss eect e cz usu css Sus 14, 482 15, 030 14, 859 14, 902 14, 796 
Germany: 
ast EE L 108 1,111 1,135 1,136 3 1, 160 
West vno RUE 47, 251 49, 252 48, 992 47, 504 46, 069 
RITTER Geet 399 550 658 721 728 
I . eee ed 3, 366 4, 095 4, 296 4, 769 8, 065 
Netherlands eege 4, 501 4, 079 5, 020 4,711 4, 707 
Poland A A 11, 992 12, 437 13, 170 13, 859 15, 209 
Run...... dde a ade 071 904 1, 036 1, 233 1, 258 
BEER ee 2, 653 2, 837 2, 876 3, 018 3, 020 
Sweden. 3 ee 133 148 293 379 3 386 
AA WEE 58, 860 01, 986 64, 600 07, 163 3 70, 500 
United Kingdom Geer 8 19, 093 21, 004 19, 968 17, 430 17, 408 
Yugoslavia... ... ... .. .. .. ros 1,179 1, 194 1,211 1, 220 1, 221 
Total. CCC 184,291 | 195,523 | 197,476 | 197, 673 201, 760 
Asia: 
CHINA AA e OE Rn Sum Rees , 000 27, 600 16, 500 16, 500 16, 500 
II.. 8 4,739 5,267 8, 264 7, 769 8, 102 
Ell hr ³o˙ d 23 22 22 3 22 322 
JODO WEE 7, 848 9, 424 12, 030 12, 729 17,020 
Korea, North . cu . ree 775 900 990 , 200 1, 300 
jg c) ae 88 583 583 580 907 
Total APA O 8 35, 968 43, 796 38, 386 38, 785 43, 851 
frica: 
Rhodesia and N d, Federation of: 
Southern Rhodesia. ........................... 207 161 212 112 8 116 
South Africa, Republic of......................... 2, 205 2, 364 2, 420 2, 429 2, 520 
Tol ðͤA 2, 412 2, 525 2, 632 2, 541 2, 636 
Oceanis: 
All 2, 507 2, 949 3, 038 3, 106 3, 192 
New Caledonia 3333322222222 77 77 77 77 77 
New Zealand 7 7 7 7 7 
/ eo cbe hi s aaa 2, 591 3, 033 8, 122 3, 190 3, 276 
World total!!! SQ... ows 287,055 | 308,270 | 299,845 | 301,020 313, 236 
1 Includes revisions of data 1 previously. 
2 Includes breeze and a negligible amount of gashouse coke. 
s Estimate. 
4 Includes breeze. 
5 High-temperature coke from lignite. 
6 Includes electrode coke but excludes an estimated 100,000 tons of low-temperature coke. 


7 Year ended March 20 of year following that stated. 
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however, was only about one-sixth as large as hard-coke production. 
The leading producers of soft coke were the United Kingdom and East 
Germany, which together produced 43 percent of the world total. 
In the United Kingdom most of this coke was produced from bitumi- 
nous coal in gas retorts; more than two-thirds of the East German 
output was derived from brown coal. The East German lignite 
coke was probably & carbonized briquet because lignite or brown 
coal is noncoking. Other leading soft-coke producers were West 
Germay, Japan, and Czechoslovakia. In these countries, considerable 
quantities of coal gas are manufactured resulting in substantial 
quantities of gashouse coke. 


TABLE 23.—World production of gashouse, low-, and medium-temperature coke 
(excluding breeze), by countries ! 


(Thousand short tons) 
Country 3 1959 1960 1961 1902 1963 
North America: United States (3) (š) (3) 164 160 
TE OGL KEE 230 230 130 275 270 
South America: 
Argentina edel A 61 66 66 
A EE 4 250 4 280 314 4310 4 310 
“fh 494 494 494 109 
EIERE EE 31 35 23 
r E 436 475 499 495 508 
Europe 
y ing ˙¹V d 276 250 278 347 364 
BI EG, d; G0 G W. 
Czechoslovakia: 
Sn, 8 713 686 571 4 580 
LÉIT PE ainda anenai 2, 406 2, 399 2, 375 2,327 2, 330 
Denman. .; .. 439 461 4 440 
A EEN 150 152 4 130 4 330 4 170 
France 
Gas house 1, 124 766 474 271 161 
Low-temperature_._.___._. «„ 317 328 306 297 
Germany: 
East: 
CON 3, 456 3, 534 3 3, 441 4 3, 470 
/ 8 7, 205 7, 376 7, 314 7, 47, 
West 
Gashlouess -- 5,527 5, 754 5, 454 5, 467 5, 390 
e 656 664 662 661 
Low-temperature.........................- 112 80 98 114 111 
£i cv. a r˙⅛5 mf 2) 25 25 24 422 
HUNgary 2 ß s s; t l l Ee 529 547 534 559 4 550 
Ireland (Eire). e 91 106 103 4 105 4110 
II A a Sein 882 899 862 855 793 
Luxembourg «44 39 37 40 40 4 40 
Netherlands 6 480 322 257 220 195 
ENEE ͤ . 54 52 50 50 40 
Poland 
Gas house ee 1, 081 1, 077 1, 122 1, 194 1, 273 
Low-temperature_..._.... 4 220 4 220 4 220 4 280 
Fri A 8 39 43 44 34 28 
EE A E EA 300 218 279 256 214 
TEE 680 659 1 642 617 
Switzerland __ ee 515 534 529 547 375 
United Kingdom 11,279 11, 050 10, 975 10, 886 10, 938 
Yugoslavia. EE 23 22 19 20 21 
Total? ia ia 41, 900 41, 600 40, 600 41, 200 40, 800 


RS 2 o | ST — 
— D | — | —— —— ——— 


See footnotes at end of table. 
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TABLE 23.—World production of gashouse, low-, and medium-temperature coke 
(excluding breeze), by countries '—Continued 


Asia 
Ceylon Ui e . .. l... eee 
Hong Kong 65_........ ee 
India: 


Lowy- temperature g—ꝛ-ꝛꝛ !.ñ l.l lll l.l. 


ee a TORE ee 


Gashouse Les eueted Ee 
Lowy-temperature-ꝛ 2-222. - 


Total? t / ss lens 
Africa: 
Al nia Seele 8 


ge 
South Africa, Republic of 
United Arab Republic (Egypt) é 


1 Gashouse coke unless otherwise specified. Includes revisions of data published previously. Data 
do not add to totals shown, owing to rounding. 

3 Production data for China, Mexico, Rumania, and the U.S.S.R. not available; estimates included in 
totals. A negligible amount is produced in Canada. 

! Cen to avoid disclosing individual company data. Production included in total. 


s Includes high-temperature coke. 
s Includes breeze. 

Includes other cokes. 

8 Year ended June 30 of year stated. 

* Year ended March 31 of year following that stated. 


COKE OVENS 
SLOT OVENS 


On December 31, 1963, there were 14,586 slot ovens in existence, 
an increase of 25 ovens over 1962 but a decrease of 1,658 ovens from 
the record high of 1958. This large decrease in ovens from the 1958 
figure was attributed largely to advancements in iron-making which 
sharply reduced blast-furnace coke requirements. Also, the large 
construction and modernization program on coke ovens conducted by 
the iron and steel industries during the past decade has made available 
sufficient new ovens to meet current blast-furnace coke requirements. 
Consequently, construction activity in the oven-coke industry was at 
the lowest level in many years. In 1963 only 86 new ovens consisting 
of one additional battery (61 ovens) and the extension of an existing 
battery (25 ovens) were completed. A battery of 50 ovens, which 
has been reported as under construction for the past two years, was 
completed also but, not scheduled to produce coke until the spring of 
1964, was classified again as being under construction. In 1963 only 
one battery of 61 ovens was dismantled for rebuilding. 
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Modern slot ovens are durable facilities capable of producing coke 
for many years. As shown in table 26, the majority of slot ovens in 
existence at the end of 1963 were under 20 years old, but about two- 
fifths Re over 20 years old and almost one-fifth were more than 40 
years old. 

Although many kinds of slot ovens have been built since the first 
battery of Semet-Solvay ovens in 1893, all but two batteries in the 
past two decades have been either Koppers or Wilputte. At the end 
of 1963, 68 percent of all slot ovens in existence were Koppers-Becker 
including old-type Koppers; 31 percent were Wilputte including 
Semet-Solvay; and 1 percent were all other kinds. 


BEEHIVE OVENS 


Table 27 shows the number of beehive-coke ovens, by States, in 
existence on December 31, 1963. The number of beehive ovens 
reported to the Bureau of Mines in recent years has fluctuated with 
demand for blast-furnace coke and the availability of oven coke. 
Since 1919, beehive-coke ovens have served as marginal producers 
principally for the iron and steel industries. Smaller requirements for 

last-furnace coke in the past several years, however, have greatly 
reduced the demand for beehive coke, and the number of serviceable 
ovens in existence at the end of the year was the lowest on record. 
This total, however, included only those ovens on which the Bureau 
of Mines received an annual report from the owners or operators. 


TABLE 24.—Slot ovens completed 1 in the United States in 1963, 
y States 


Ovens 


State existence 
Dec. 311 nn In exist- | Under con- 


1 Excludes plants retired permanently during year. 
2 Includes ovens dismantled for rebuilding. 
3 Revised figure. 
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It is known that there were many beehive ovens, no longer retained on 
the Bureau of Mines' working list because they are idle and the owners 
have gone out of the coke-making business, which could be pressed 
into service if there were an increased demand for coke and if coking 
coal were available. As noted in table 28, only about one-fourth of 
the beehive ovens on the Bureau of Mines' working list were active 
in 1963. 


TABLE 25.—Number of slot ovens in the United States on Dec. 31, 1963, by States 


and kinds 
State Koppers | Koppers- Semet- Wilputte All Total 
Becker Solvay others 
AADA UU. uU Tu Age 510 633 180 130 163 1,516 
F AA AA A 315 
COI rice 60 / oss ROPAS EE 
SSG ON PARA, DABA ES A 70 
`, "See, PEI aM PAPA A lar 
1 CR s sss sc sssss- 340 1,166 60 Win 2, 218 
TT 222.2 A put CTUM, ECH 120 W less == 196 
„ A [PEE EA ER 757 
OTT AAA — sss 362 9 
— —— —„— sÁ. 65 1 ... 180 
EES $ WS eech DEE, EA ? 40 
N , A ug S= s — a 120 
77 135 186 e em 805 
OLE EIS ITE EN 516 176 1 A 1, 820 
aso SA 961 1, 88 o ra 3,720 
2o IE — — SE 281 W) u sss 44 
— Ä AA IE A PAPA AI VE 140 
` "ER AS. ——. PARED MEA —— 252 
West Virginis ........ «a. 154 c AA SEENEN 668 
RA MU Lone "A EE, AA 200 
Total 3008. cenae az ado 3, 065 6, 882 1, 230 3, 306 103 14, 586 
At merchant plants 398 469 624 363 40 1, 894 
At furnace plants 2, 667 6, 413 606 2, 943 63 12, 692 
"Total 10895... iue? 8,065 3 6,857 1,230 8,306 103 š 14, 561 
1 Otto. 
? Simon-Carves. 
š Revised figure. 


E 25 years and over 
20-25 years 


NS 5-10 years 


100 


80 


60 


PERCENT 


40 


20 


1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 196 1962 1963 


Ficure 5.— Age of slot ovens in the United States. 
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TABLE 26.—Age of slot ovens in the United States on Dec. 31, 1963 ! 


At merchant plants At furnace plants Total 
Age 
Number | Percent | Number | Percent | Number | Percent 
of ovens | of total | of ovens | of total | of ovens | of total 
Under 5 years 78 4.1 912 7.2 990 6.8 
From 5 to 10 years 1.3 2,117 16. 7 2, 141 14.7 
From 10 to 15 years 190 10.0 3, 342 26. 3 3, 532 24.2 
From 15 to 20 years. ss 2.9 1, 583 12. 5 1, 638 11.2 
From 20 to 25 year sss 216 11.4 2, 166 17.1 2, 382 16.3 
From 25 to 30 years 1.8 792 6.2 827 5.7 
From 30 to 30 VOBIS. o uo coco ecu A Add 
From 35 to 40 years. 412 21.8 151 1.2 563 3.9 
40 years and over 884 46. 7 1, 629 12.8 2, 513 17.2 
ITolal. 22... so. ees 1,894 100. 0 12, 692 100. 0 14, 586 100. 0 


1 Age dates from first entry into operation or from last date of rebuilding. 


TABLE 27.—Beehive ovens completed and abandoned in the United States in 
1963, by States 


Plants in 
State existence 
Dec. 31 Newor |Abandoned In Under 
rebuilt during existence | construc- 
year Dec.31 | tion Dec. 31 
FHH! ( AAA ! ³Ü A ces 200 .. .. 
Pennsylvania....-------------------------- 18 108 390 3,636 |............ 
E e 6 D 8 
West unn. 1 8 194 |............ 
Total: 
;;; oe aaas aE 26 318 1 390 4,07 
ö 8 27 4 1727 4, 979 210 


1 Idle and not expected to resume production; removed from list of available ovens. 


TABLE 28.—Average number of beehive ovens active in the United States in 
1963, by months 


COKING COAL 
QUANTITY AND VALUE OF COAL CARBONIZED 


The coke industry is the second largest bituminous-coal-consuming 
group in the United States, carbonizing about one-sixth of the total 
soft-coal output in 1963. The quantity of bituminous coal charged 
into slot- and beehive-coke ovens increased 5 percent over that of 
1962 but was 12 percent below the 1957-59 average. In addition to 
the nearly 78 million tons of bituminous coal charged into coke ovens, 
450,500 tons of anthracite fines was blended with bituminous coal, 
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mainly at oven-coke plants specializing in the manufacture of 
foundry-grade coke. 

Coal consumption at coke plants is generally uniform from month 
to month because carbonization is & continuous process. However, 
changes in economic or business conditions, particularly in the heavy 
industries, directly affect coke ovens because more than nine-tenths 
of the output is used in metallurgical applications. Although coke 
ovens, paralleling blast-furnace operations, used coal at a fairly 
uniform rate throughout the year, there was a spread of 1.6 million 
tons between the low figure in February and the high level reached in 
May. However, when comparing the first and last halves of 1963, 
only 1.9 million tons less coal was charged into ovens in the last 6 
months. 

The delivered cost of coal to coke plants is important because coal 
represents between 65 and 70 percent of costs of making coke. Trans- 
portation is one of the principal items in delivered coal costs. Many 
of the coke-producing centers in the United States are great distances 
from the coalfields, and transportation costs are greater than costs 
of the coking coal at the mines. Table 29 shows the quantity and 
value of coals of individual and groups of States. 

Probably one of the most significant developments of the coke 
industry in 1963 was the $0.36-per-ton decrease in delivered cost of 
coal to oven-coke plants, which reduced the average cost per ton to the 
lowest figure since 1956. As might be expected, the highest cost of 


TABLE 29.—Quantity and value at ovens of coal carbonized in the United States 
in 1963, by States 


Coal carbonized Coal per ton of coke 


State 
Short tons Value 
Oven coke: 

Allr 5, 893, 000 | $48, 863, 180 $8.29 1.38 11. 41 
California, Colorado, Utah. ............. , 835, 49, 322, 622 12. 86 1. 59 20. 48 
Connecticut, Maryland, New Jersey, 

// AAA enses us 9, 140, 927 | 105, 932, 779 11. 59 1, 44 16. 67 

SE 2, 768, 25, 882, 674 9.35 1.48 13.83 
EEN 0, 835,622 | 114,871,936 | ` 10.60 1, 44 15.28 
Kentucky, Missouri, Tennessee, Texas. . 2, 837, 25, 725, 550 9.06 1.41 12. 80 
Ee 4, 742, 405 46, 810, 466 9.87 1.37 13. 53 
Minnesota and Wisconsin 978, 10, 786, 886 11.02 1.24 13.71 

LECH 9,088,258 | 79, 285, 202 8.72 1. 43 12. 51 
Pe 0c S s.l. SS... 21,895, 971 | 185,061,601 8. 45 1. 44 12,14 
West Virginia 452, 256 33, 270, 083 7.47 1. 48 11. 06 

Total 1983. 76,470,088 | 725, 812, 979 9. 49 1. 43 

At merchant olsants , 923, 14, 437, 920 9. 40 1.41 
At Au nace pianis JFC 68, 547,010 | 651,375, 059 9. 50 1, 44 
„„ Ea one ES 3 847 | 722,670, 474 9. 85 1. 44 
Beehive coke: 
Pennsylvania 624, 332 


po 
së 
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— 4» eegene ep gr em D — ër s... 4D em e ep ep ep em 


COKE AND COAL CHEMICALS 259 


coal was at plants farthest from their coal-supply sources, particularly 
those along the Great Lakes, the northeastern part of the country, 
and the west coast. Thus, the highest average costs of coal per ton 
were in California, Colorado, and Utah; the Middle Atlantie States 
of Maryland, New Jersey, and New York (including Connecticut); 
and in Minnesota and Wisconsin. West Virginia oven-coke plant 
operators had the lowest-cost coal followed by Alabama, Pennsylvania, 
and Ohio. | 

Although coal costs in general were lower in 1963 than for the 
1957-59 period, there were several exceptions. Alabama and the 
Far Western States comprising California, Colorado, and Utah 
recorded slight increases in average costs for coal. 

Coal costs for beehive-coke plants usually are much lower than for ` 
oven-coke plants because the ovens are located at or near their 
source of supply. A reduction of $0.17 per ton for coal at beehive 
plants brought the total cost per ton to the lowest figure since 1948. 


TABLE 30.—Bituminous coal carbonized in coke ovens in the United States, by 


months 
(Short tons) 
1957-59 (average) 1962 
Slot Beehive} Total Slot Beehive Slot Total 

220, 300} 8, 194, 500| 7, 468, 600 7, 640, 300| 6, 028, 800 6, 188, 400 
213, 300| 7, 525, 600| 6, 889, 000 7, 047, 000| 5, 637, 200 5, 749, 100 
251, 200| 8, 377, 100| 7, 536, 100 7, 694, 500| 6, 603, 300 6, 713, 300 
500; 7, 850, 300 7, 063, 700 7,177, 800| 6, 762, 900 6, 907, 200 
8, 031, 800| 6, 338, 800 6, 435, 100| 7, 139, 100 7, 306, 900 
7, 750, 300| 5, 384, 600 5, 474, 300| 6, 770, 500 6, 930, 100 
6, 669, 500| 5, 063, 300 5, 138, 400| 6, 398, 400 6, 540, 700 
6, 032, 800| 5, 274, 900 5, 359, 400| 5, 975, 700 6, 109, 900 
5, 981, 700| 5, 263, 200 5, 348, 300| 5, 905, 000 6, 038, 500 
6, 279, 700| 5, 472, 700 5, 576, 300| 6, 232, 600 6, 371, 600 
7, 246, 100| 5, 397, 000 5, 504, 800| 6, 107, 800 6, 235, 900 
5, 771, 400 5, 866, 000} 6, 458, 200 6, 590, 500 


85, 820, 600/2, 105, 300/87, 925, 900/72, 923, 1, 338, 900|74, 262, 20076, 019, 50011, 612, 600|77, 632, 100 


8 


TABLE 31.—Anthracite carbonized at oven-coke plants in the United States, by 


months 
(Short tons) 
Month 1957-50 1960 1961 1962 1963 
(average) 

AE AA ET 29, 700 35, 800 25, 300 35, 100 37, 500 
Febriaey NOS 28, 200 37, 700 23, 100 32, 100 36, 300 
EE 29, 900 42, 200 23, 600 34, 300 42, 900 
d A 88 29, 100 36, 100 25, 200 34, 600 35, 600 
!! “n 30, 200 32, 900 27, 000 31, 500 88, 900 
FUNG sss ⁰ te 26, 000 29, 700 26, 100 30, 300 36, 200 
AC EE 24, 800 25, 900 25, 300 30, 600 34, 100 
SET RM 886 25, 600 26, 200 26, 000 34, 600 34, 400 
September 26, 300 25, 500 27, 300 35, 000 35, 600 
et ß 29, 800 28, 500 28, 400 30, 600 89, 200 
November 29, 000 25, 700 30, 700 38, 700 36, 200 
Deeembe c-r essere 29, 000 24, 100 82, 100 43, 100 43, 700 
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TABLE 32.—Value of coal and products per short ton of coal carbonized in the 
United States 


Oven coke Beehive coke 
Value per ton of coal 
Value Value Value 
Year of of per 
coal Coal- coal ton 
per Coke Breeze chemical per of 
ton produced] produced} materials; Total ton coal 
used or 
sold 1 
1957-59 (average) $9. 90 $12. 75 $0. 31 $3. 84 $16. 90 $6.12 $8. 76 
EE esau as 9. 89 12. 96 34 3.85 17.15 6.11 8. 99 
. 9. 79 12. 45 34 3. 84 16. 63 6.10 8. 88 
1 88 9. 85 12. 64 32 3. 61 16. 57 5. 31 9. 07 
1069222 ⁵ͤ A ĩ p usb. 9. 49 12. 25 33 3. 33 15. 91 5. 14 9.26 


1Includes value of surplus gas used and tar and piteh-of-tar burned. 


TABLE 33.—Average value per short ton of coal carbonized at oven-coke plants 
in the United States, by States 


State 1962 1963 
ana. $8. 35 $8. 29 
California, Colorado, Uta 12. 58 12. 86 
Connecticut, Maryland, New Jersey, New York.... 12.31 11. 59 

OS Pe sss 9. 66 9. 35 
IndintB. LJ. e O eU MORE. 11.22 10. 60 
Kentucky, Missouri, Tennessee, Texas 9. 07 9. 06 
MM ðà ⁰ͥ⁰yd y 10. 05 9. 87 
Minnesota and Wisconsin 11.13 11. 02 
OO. unice os ee eres ee ecco sae ce 8. 94 8. 72 
Pennsylvania... ... ... Seele Aere e ée es 8. 82 8.45 
West Virginia. ..------------------------------------ 7. 64 7.47 

A A E E E RATS 9. 85 9.49 
Value of coal per ton of coke......................... 14. 14 13. 62 


1Includes Massachusetts. 


PREPARATION OF COKING COAL 
WASHED AND UNWASHED COALS 


Proper preparation of coals before carbonization is necessary to 
produce high-quality coke. One of the first steps in preparing coals 
for coking is mechanical cleaning by pneumatic or wet methods. The 
method generally used in the coal industry involves a wet process 
using jigs, concentrating tables, classifiers, launder washers, dense- 
medium processes, flotation, and others. For this reason, all of the 
cleaned coal used in the coke industry is classified as washed. As 
shown in table 34, more than nine-tenths of the bituminous coal 
carbonized in slot- and beehive-coke ovens in 1963 was washed. The 
main purpose for washing coals is to reduce their ash and sulfur 
content, but washing also serves another important function. As 
coal varies to some extent in chemical properties in different areas of 
a mine, washing yields a uniform product which is important not 
only to coke-plant operators but also to blast-furnace and foundry- 
cupola operators who desire a coke with uniform chemical and physical 
characteristics. 
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Table 34 shows the quantities of washed and unwashed coals car- 
bonized in each State. Although it can not be determined from this 
table, all of the coals mined in Alabama, Colorado, and Utah that 
were used in slot ovens was washed before carbonization. Roughly 
93 percent of the West Virginia, Pennsylvania, and eastern Kentucky 
coals were washed. 

Table 35 summarizes for 1963 and selected previous years the use 
of washed coals at oven- and beehive-coke plants. "The proportion 
of cleaned coal carbonized at oven-coke plants rose from about three- 
fourths of the total in 1957-59 to more than 93 percent in 1963. An 
even greater increase for the same period occurred at beehive-coke 
plants where the use of washed coal advanced from about two-thirds 
of the total for the base period to 88 percent. 


TABLE 34.—Washed and unwashed coal carbonized in the United States in 1968, 
by States in which used 


(Short tons) 
Bituminous coal 
State Anthracite| Grand 
total 
Washed | Unwashed Total 
Oven coke: 

Alabama... v 5, 825, 885 25,024 | 5,850,909 > 5, 893, 990 
California, Colorado, Uta 3, 687, 622 147, 442 3, 835, 064 |............ 3, 835, 064 

Connecticut, Maryland, New Jersey, 
New Vork. 7,571,730 | 1,534,202 | 9,105, , 095 9, 140, 927 
DIS ENEE 2, 416, 022 342,293 | 2,758,315 10, 2, 768, 550 
CMM tC MEET 0, 158, 662 612, 259 | 10, 770, 921 ,701 | 10,835,622 
Kentucky, Missouri, Tennessee, Texas.| 2, 448, 483 351, 306 | 2,799, 789 38, 2, 837, 992 
33 ĩ 8 „651, 328 |............| 4,651, 328 91, 077 4, 742, 405 
Minnesota and Wisconsin e AAA 923, 191 55, 803 978, 994 
ö 8, 125, 888, 9, 014, 535 ; 9, 088, 258 
Pennsylvania.......................-.-- , 804, 567 | 1,052, 722 | 21, 857, 289 ,082 | 21,895,971 
Reinlss. , 452, 256 |-.---------- 4, 452, 2801 —— 4, 452, 256 
Total 1983 71,065,392 | 4,954,137 | 76,019, 529 450, 509 | 76,470,038 
At merchant plants 7, 240, 897 299, 449 | 7, 540, 346 382, 682 7, 923, 028 
At furnace plants...................... 63, 824, 405 | 4,654,688 | 68, 479, 183 67,827 | 68, 547,010 
Total 1962____.............. asas 62, 026, 666 | 10, 896,661 | 72, 923, 327 419,520 | 73,342,847 

Beehive coke: 
Pennsylvania 502, 379 121, 953 624, 332 |............ 624, 332 
Kentucky and Virginia 921, 298 66, 951 988, 249 |............ 988, 249 
Total: 

D SE 1, 423, 677 188,904 1, 612, 581 1, 612, 581 
1722 4?! 1, 124, 809 214,053 | 1,338, 862 1, 338, 862 


TABLE 35.—Washed and unwashed EE coal carbonized in the United 
tates 


(Short tons) 


Unwashed coal 


Year 
1957-59 
(average).- 67, 649, 008 | 19, 601, 434 20, 276, 918 76.9 
1900 67, 918, 511 | 12, 663, 537 18, 096, 166 83.8 
1901........- 62, 884, 256 | 10, 685, 016 10, 996, 890 85.1 
1962. 63, 151, 475 | 10, 896, 661 11, 110, 714 85.0 
1963. 72,489,060 | 4, 954, 137 143, 041 | 77, 632, 110 93. 4 
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BLENDING 


The judicious blending of coking coals is standard operating practice 
at oven-coke plants. Although coal cleaning maintains the uni- 
formity of quality of an individual coal, blending maintains the 
uniformity of the coking-coal admixtures. The principal objectives 
of blending coals are as follows: (1) to improve the chemical and 
physical ape and uniformity of the coke; (2) to control the pressure 
developed in the oven by the carbonization process; (3) to control 
the yield of products; and (4) to broaden the use of inferior coals. 
Coke plants generally have four or more mixing or blending bins 
depending on the different coals blended. The usual practice is to 
blend major proportions of high-volatile coals with minor proportions 
of low-volatile coals. The addition of low-volatile coal improves the 
physical structure of the coke and increases the yield of coke. Low- 
volatile coals usually are highly-expanding coals, and the proportion 
that can be added is limited because of possible damage to oven walls 
when the coke is being 5 from the ovens. The most common 
practice is to blend high- and low-volatile coals, although some plants 
also use medium-volatile coals or other blending materials such as 
anthracite or coal-tar pitch. In 1963, 59 of the 64 active coke plants 
used coals of different volatile contents. Of these, 35 (including 6 
blending anthracite) used high- and low-volatile coals; 16 (including 
10 blending anthracite) used high-, medium-, and low-volatile coals; 
5 plants used high- and medium-volatile coals; 3 plants used medium- 
and low-volatile coals (all 3 blending anthracite); and 5 plants used 
medium-volatile coals exclusively. 

Coking-coal admixtures are selected carefully, and coke-plant 
operators are reluctant to make frequent changes. This is clearly 
indicated in the data presented in table 36 which shows that the 
average volatile content of all bituminous coals carbonized in 1963 
d was only 0.3 percent higher than the average for the 1957—59 
period. 


TABLE 36.—Average volatile content of bituminous coal carbonized by oven- 
coke plants in the United States 


High Medium 


Year Volatile Volatile Volatile Volatile 
Short tons | content | Short tons | content | Short tons | content ntent 
(pe (percent) (p (percent) 


The proportions of high-, medium-, and low-volatile coals used by 
the coke industry have not varied greatly in the past two decades. 
There are wide variations, however, in the proportions of the different 
types used at individual plants. This is shown in table 37, which 
shows the receipts of coal according to volatile content by States. 
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The highest e ele of high-volatile coals was used in West 
Virginia and the Far Western States. Alabama used the highest 
proportion of medium-volatile coals and the Lake States of Minnesota 
and Wisconsin, the highest percent of low-volatile. Merchant oven- 
coke plants used & greater percentage of low-volatile coal than furnace 
pus because a large part of their production is foundry-grade coke 
P K larger proportions of low-volatile coals are used in the 
ends. 


TABLE 37.—Coal received by oven-coke plants in the United States in 1963, by 
consuming States and volatile content ! 


(Short tons) 
High-volatile Medium-volatile Low-volatile Get 
Consuming State coal 
Per- Per- Per- receipts 
Quantity | cent of | Quantity | cent of Quantity | cent of 
total total total 
TRO D TNR Ra 338, 907. 5.9 | 4,850,723 84.0 587, 319 10.1 5, 777, 000 
California, Colorado, Utah...| 3,419,999 | 81.9 ,909 | 14.0 171, 419 4.1| 4,175,327 
Connecticut, Maryland, New 
Jersey, New York. ......... 6, 711, 031 70.7 374, 290 8.9 | 2,407,328 25.4 9, 492, 649 
TE 2, 091,157 75.3 45, 1.6 639, 995 23.1 2, 777, 037 
ndiana. ..................... 6, 052, 611 55.9 | 1,929, 204 17.8 | 2,846, 913 20.3 | 10,828,818 
Kentucky, Missouri, Ten- 
nessee, 'l'exas................ 1, 878, 211 64.7 443, 053 15.2 583, 189 20.1 2, 904, 453 
Michigan 3,005,164 | 60. 9 491,542 | 10.0 | 1,440,344 | 29.1 4,937,050 
Minnesota and Wisconsin , 51.6 111,149 10.6 897, 022 37.8 1, 049, 148 
JC 6, 952, 205 76.5 217, 2.4 | 1,922,116 | 21.1 | 9, 001, 655 
P O 15, 623, 866 72.3 | 1,749, 492 8.1 | 4,247,744 19.6 | 21,621,102 
West Virginia. 3, 745, 415 83.8 A 723, 16.2 4, 468, 969 
Total 1963.............. 50, 359, 603 65.3 | 10, 796, 671 14.0 | 15, 966, 943 20.7 | 77,123,217 
At merchant plants , 703, 7 46.2 | 1,424,071 | 17.8] 2,891,073 | 36.0] 8,018,890 
plants 46, 655, 857 67.5 | 9, 372, 600 13.6 | 13,075, 870 18.9 | 69,104,327 
Total 1902.............. 46, 938, 484 64. 5 | 11,037,644 15.2 | 14,773, 707 20.3 | 72,749,895 


1 Volatile matter on moisture-free basis: High-volatile—over 31 percent; medium-volatile—22-31 percent; 
and low-volatile—14-22 percent. 


SOURCES 


Sources of coals carbonized in the United States are shown in table 
88. Although bituminous coal was mined in 23 States in 1963, only 
11 States shared in the production of the coals shipped to coke plants. 
Furthermore, 88 percent of the coals delivered to coke plants originated 
in Alabama, eastern Kentucky, Pennsylvania, and West Virginia. 
The reason that the coal obtained by oven-coke plant operators is 
from so few States is that not all bituminous coals possess caking or 
agglomerating properties and therfore can not be used in coke ovens. 

bituminous-coal deposits of the Appalachian region possess caking 
or agglomerating properties, but because some coals in certain areas 
of the region contain high proportions of ash and sulfur, they are not 
used in making metallurgical coke. Most of the coals, however, can 
be upgraded to meet established specifications required in the coke 
industry through conventional cleaning methods. Consequently, the 
coking coals mined in the Appalachian region are distributed widely, 
as shown in table 39. 
In addition to the coking coals of the Appalachian region, smaller 
uantities were obtained from fields in Colorado, Illinois, New Mexico, 
klahoma, and Utah. 
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Coking coals are commonly classified in the United States by volatile 
content. Volatile matter represents that portion of a coal which is 
converted into volatile products (gases and vapors) when heated 
above its decomposition temperature in a coke oven. "Three types, 
classified as high-, medium-, and low-volatile, are used to designate 
bituminous coals. The limits of volatile-matter content designating 
each type were established by the American Society for Testing and 
Materials to be high-volatile, over 31 percent; medium-volatile, 22— 
31 percent; and low-volatile, 14—22 percent. 

The better-quality high-volatile and medium-volatile coals are 
found in West Virginia, Pennsylvania, eastern Kentucky, and Ala- 
bama. Low-volatile coals, as already pointed out in the preceding 
section on blending, are used for improving the physical properties of 
metallurgical coke, especially its strength, are obtained largely from 
West Virginia and central Pennsylvania. In preceding years, some 
low-volatile coals have been obtained from western Arkansas but 
none were obtained from that State in 1963, and only a few hundred 
tons were received from eastern Oklahoma. 


TABLE 38.—Origin of coal received by oven-coke plants in the United States in 
1963, by producing fields and volatile content 


(Short tons) 
Volatile content 3 
State and field ! where coal was produced RCM Total 
High Medium Low 
ADAMO sis 324, 4 4,806,775 |............ 5, 131, 252 
Colofadó; 5262 S l uco ³ðV'ſ) ĩͤ equa Ee RNC RE EE 1, 108, 511 468,309 |............ 1, 571, 820 
De . , 261, 99 —— 2 , 201, 
Kentucky: 
BPi! ³ĩðV5W ⁵⁰ 8 5, 703, 424 — .. |... .. 5, 798, 
EHI! ͥ ] ]⁰Üo1¾ wr ⁵ĩð2—j 88 2,088, 141 Leister ee] orem o. 2, 583, 141 
New Melee ema A 279, O ĩᷣ |... . a e RE aC 279, 
Oklahoma.................. eet 281, 586 376, 424 121 658, 131 
Pennsylvania: 
A AS A A EEN 434, 979 434, 979 
Bituminous: 
Central Pennsylvania 270,651 | 1, 488, 207 1, 758, 858 
Connellsville.—— 4, 362, 313 9, 673 |...........-. 4, 371, 986 
report NCC nr 8 8410 87% —:!;! 2, 415, 877 
Fetus? 8 12, 316, 501 AN o ... 12, 316, 601 
BOmerdet. o osa ce quate Q. A EE, AE 259, 143 259, 143 
Westmoreland................................. 365, 309 |............|..--.......- 
ett. k dd E 7, 458 |............ 7, 
Utah- 2. IP y O 2, 087, 384 |............|.--...-....- 2, 037, 384 
Virginia: 
Benn EE 81, 566 667, 539 1. . 749, 105 
Günen eee EE 192, 524 |............ 
GER I 18 ais ar 288 e 
outheestern. ll lll l2 conoce , 199, ,034,117 |-_.... . .....- 
West Virginia: 
Coal River. ee ee 43, 800 2 |2- ------- 
FU ⁵⅛ð§VUꝛdê A i aA EE 5,620,324 |............|........-..- 5, 620, 324 
ein EE 5, 292, 576 |... . . . . . ... 1... . 5, 292, 576 
Kenova-Thacker- /// esse |... . miners 1, 888, 
CJ A RC 8 2, 891, 879 279,348 |............ 3,171, 227 
e —.—.—.—. TL: ay 11, 28 318 12,670,065 
eff aa y 3 
Randolph-Barbour— 67 856 | ...  . . 923 
Zh A E, |a ul s. SS 43, 653 43, 658 
Websater-Oauleg. ..... .. ... ... .....-- 366, 946 | 1,118,729 |............ 1, 485, 675 
Waal O PO 19,631 | 1,870, 832 1, 890, 463 
e dle 50, 359, 603 10, 796, 671 | 15, 966, 943 | 77,123,217 


1 As defined by the U.S. Coal Commission of 1922. 
3 Volatile matter on moisture-free basis: High-volatile—over 31 percent; medium-volatile—22-31 percent; 
and low-volatile—14-22 percent. 
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TABLE 39.—Origin of coal received by oven-coke plants in the United States in 
1963, by States 


(Short tons) 


Coal produced in— 


Consuming State 
Alabama | Colorado 


Alabama i v ,,, si itu 
California, Colorado, Utah....|............ 1,571,820 |------------ļ|------------ 
Connecticut, Maryland, New 
Jersey, Now kk ⅛ð neee |... . À. 
JJ.......d EE O IS | 1,064,632 [|.....- A 
A AAA . A 451,353 | 3,455,756 |........---.|----.------- 
Kentucky, Missouri, Tennes- 
$60; E, k PA EA A A 
Michigan A A A AS 0044094 :: SS S.S 
Ita and Wisconsin.. --]------------ļ|------------l------------| 156,389 |L..........|...2-....-.- 
))“ ↄ / A ³ ³ / = ee 
W vans JJ AOœũÄ Tm x , l l... 86 
F ĩ ⁰ A A , |... cvm 
Total 19863 5,131,252 | 1,571,820 | 1,261,939 | 8 
At merchant plants 500,215 A A 388, / — 8 
At furnace plants 4,631,037 | 1,571,820 | 1, 261, 930 8,292,924 658,131 
Total 1007 ————— 5, 752,772 | 1,425,916 940, 971 | 8,231,039 762,215 
Coal produced in— 
Pennsyl- | Tennessee Utah Virginia Total 
vania 
Alabama 45, 698 7 . — 5, 777, 009 
California, Colorado, Utah....|............|.-.........- 2, 037, 384 |............ 4,175, 327 
Connecticut, Maryland, New 
Jersey, Now York.........-- 2,936 0% ů AP 368, 432 9, 492, 649 
JJ 8 // 67, 721 2, 777, 037 
Indes? — — P 85.727 |.-:2 ez 2. 750, 688 10, 828, 818 
Kentucky, Missouri, Tennes- 
see, Teras i 214, 445 2, 904, 453 
Michigan 86,611 E E 488, 904 4, 937, 050 
Minnesota and Wisconsin „ . | sene uses 4, 104 1, 049, 148 
ee d 3,894, 500 ccce | ccc Lll. 177,891 9, 091, 655 
Penne n 53 11, 362, 643—— 27 1, 299, 779 2¹, 621, 102 
West Vireinia 3,439, 42-1... 8ͤ¹æl 8? 4, 468, 969 
Total 1963 —— 21, 922, 653 7,458 | 2,037,384 | 3, 371, 964 77,123,217 
At merchant plants 383, 018 738, 705 , 018, 890 
At furnace plants. ` 21, 539, 640 7,458 | 2,037,384 | 2,633, 259 , 104, 327 
Total 1962... ...........| 20, 940, 074 13,600 | 1,875,065 | 3,174,277 72, 749, 895 


CAPTIVE COAL 


The oven-coke industry purchases less than 40 percent of its 
coking-coal requirements and obtains the balance from mines owned 
by the coke-producing companies. This is known as “captive” coal 
and ordinarily does not move in commercial channels, but is mined 
as needed by the coke-producing companies. By owning the coal 
mines, coke-plant operators have better control of the quality and 
supply of coking coals. It is evident from the data shown in table 
40 that the optimum proportions of ‘‘captive’’ coal desired by the 
coke-oven operators was reached in the mid 1950’s. For example, 
since the 1957-59 period, the prepo on of captive coal obtained by 
oven-coke operators has varied only 0.4 percent, and was 61 percent 
in 1963. These data also show that furnace plants use a greater 
proportion of captive coal than merchant plants. 


747-148—64——-18 
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TABLE 40.—Quantity and percentage of captive coal received by oven-coke 
plants in the United States 


(Short tons) 


At merchant plants At furnace plants Total 


Captive coal 


1957-59 
(average) -|10, 270, 085 
1 368 


STOCKS 


Stocks of bituminous coal and anthracite at oven-coke plants by 
months for the years 1959-63 are shown in tables 41 and 42. Stocks 
of bituminous coal are very important to oven-coke producers because 
of the continuous nature of the coking process. For this reason, oper- 
ators try to maintain at least a 30-day supply at normal operations 
which can be extended much mee if there are any serious interrup- 
tions in their coal supply. Stocks decreased only 4 pao during 
1963, but because of a higher operating rate in December, the supply 
of coal stood at only 38 days compared with 45 days at the end of 
1962. As will be noted in table 41, stocks generally increase durin 
the summer and fall and decline in the first quarter and December o 
each year. This is caused mainly by the movement of coal on the 
Great Lakes. A few coke plants located on the Lakes obtain most of 
their coal by boat. During the shipping season these plants always 
build up their stockpiles to be drawn upon during the winter months. 

Anthracite stocks are small when compared with those of bitu- 
minous coal. As only a small proportion of anthracite is used in the 
coking-coal admixtures by foundry-coke producers, anthracite stocks 
are En as important to oven-coke plant operators as bituminous 
Stocks. 


TABLE 41.—Month-end stocks of bituminous coal at oven-coke plants in the 
United States 


(Short tons) 

Month 1959 1900 1903 
A 8 12, 123, 513 | 11, 428,017 | 10,483,155 | 9,778,578 | 7,338, 642 
ss AAA A 11,801,729 | 11,241,870 | 9,788,867 | 9, 407, 933 7, 232, 985 
57 ⁵ 11, 684, 172 | 11,148, 141 | 9,551,136 | 9, 404, 688 6, 695, 093 
ADI EE , 560,006 | 11,324, 865 | 9,831,749 | 9,431, 344 0, 883, 100 
556272727 UR DURER zu 11, 837, 123 | 11,916, 160 |. 9,851,556 | 9,668, 244 7,647, 971 
JUNG EE 2, 424,308 | 12,301,359 | 9,932,172 | 10, 360, 167 8, 202, 228 
!! A 9, 566, 108 | 10,342, 992 | 8,495,002 | 8, 256, 863 6, 386, 167 
EE 9, 394, 516 | 10,742, 409 | 8,930,261 | 8,276, 856 6, 918, 906 
September. 9, 261, 161 | 10,918,346 | 9,135,237 | 8,179,859 7, 290, 288 
EEN , 375, 11,082,630 | 9,813,136 | 8,622,170 7, 911, 761 
November 0, 127. 812 | 11, 203, 784 | 10, 452, 993 | 8,849, 458 8, 054, 381 
PJ). 8 11, 495, 611 | 11,028, 816 | 10,302,751 | 8,305, 379 8, 014, 046 
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TABLE 42.—Month-end stocks of me at oven-coke plants in the United 
tates 


(Short tons) 


pb 
& 
bai 
8 


BERE 
BPEBRERHE 
2883888888 


bet 
° 
m 


624 
092 
036 
222 
241 
494 
947 
811 
292 
923 
281 
881 


54, 
57, 
58, 
59, 
73, 
98, 
09, 
98, 


ENS 
P 
BE 


TECHNOLOGY 


High-temperáture coal carbonization currently utilizes more bitu- 
minous coal than all other conversion processes combined, and con- 
tinuing improvements in producing facilities and operating techniques 
are essential for the maintenance of this position. One area of 
carbonization in which there was considerable interest in the United 
States as well as many foreign countries was in the use of weakly- 
coking coals to produce a low-temperature char which could be used 
as & blend component to improve the quality of metallurgical coke 
obtained from poor-caking high-volatile coal. The technical feasi- 
bility of this approach has been established in & number of investiga- 
tions such as those in the United States conducted by the Colorado 
Fuel and Iron Corp. and the Kaiser Steel Corp. on western coals, 
Cerchar in France, and the Division of Coal Research of the Common- 
wealth Scientific and Industrial Research Organization in Australia. 
The attraction of this process is that the additive is obtained from 
the coal itself, that is, the char which is blended with the coal is 
prepared by the low-temperature carbonization of the same coal. It 
may be possible, therefore, to obtain a satisfactory metallurgical-grade 
coke from a coal which when carbonized alone yields an unsatisfactory 
coke. "This procedure could find application in France, India, Japan, 
and in the western part of the United States. 

In 1963, the Bureau of Mines continued its research program 
initiated in 1962 at the Denver (Colo.) Research Laboratory on the 
technical and economic feasibility of producing nonagglomerating 
char from subbituminous coal carbonized at 930? F using a continuous- 
entrainment carbonization process. Variables studied were coal-feed 
rate, particle size, length of carbonizer, N of feed, and method 
of heating. It was found that the degree of volatilisation increased 
when coal rates decreased and was substantially independent of 
reactor length over the range tested. Particle size of the coal feed 
was found to influence the yield of products, as smaller coal particles 
increased the char yield and decreased the yield of tar and light oil 
whereas pi coal particles decreased the char yield and increased 
the yield of liquid products. | 
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Other factors in the process were also studied such as the velocity 
of the air or gas stream in the carbonizer and the length of the car- 
bonizer. It has been found that the velocity of the air or gas is a 
sensitive factor, and that a greater range in length-to-diameter ratio 
is needed to further evaluate the carbonization process. 'To meet 
these needs, design work was begun on a new refractory-lined car- 
bonizer to which coal will be fed at virtually zero velocity by & screen 
conveyor. "The new carbonizer will be 4 inches in diameter by 24 
feet long, increasing the maximum length-to-diameter ratio from 
about 30 to 72 and reducing the coal throughput and man-hours 
required to make a run. 

n an effort to increase the use of Illinois coal in the production of 
metallurgical coke in the Chicago-St. Louis area, the Illinois State 
Geological Survey continued to make laboratory and pilot-plant 
studies of blends of Illinois coal with other coals. One of the principal 
economic considerations that favors the use of Illinois coals is its 
proximity to the Chicago-St. Louis coke plants with resulting lower 
transportation costs than the eastern coals. In 1963, Illinois coal 
could be shipped to Chicago and into the East St. Louis area by rail 
for $1.52 and $3.84 per ton, respectively, less than eastern high- 
volatile coking coals. Illinois coals, however, are much poorer coking 
than the eastern coals, and except for some of the deposits in southern 
Illinois, are too high in sulfur to meet metallurgical-coal standards. 
In the southern part of the State, there are considerable reserves of 
Illinois No. 6- and Illinois No. 5-bed coals in which the sulfur can be 
reduced 0.9 to 1.5 percent. These coals are used currently to a 
limited extent in iron- and steel-company coke plants in the Chicago- 
St. Louis area and approximately 1.3 million tons was carbonized in 
1963. In the past few years hundreds of tests of Illinois coals have 
been made by the Illinois Geological Survey, and results of these 
tests made during the past year were summarized in an article pub- 
lished in May 1963.? 

For al years the U.S. Steel Corp. has evaluated the carboniza- 
tion characteristics of coals by petrography. Continuing these 
studies at its Geneva (Utah) works, this company utilized petrographic 
reflectance data, in combination with chemical analysis, to determine 
the degree of coalification, coal-blend proportions, and criterial oxida- 
tion level, and to estimate the coke strength (ASTM coke stability 
factor) for Geneva-type blends containing 70 to 80 percent high- 
volatile coal and for single coals. The petrographic analyses were 
found to be rapid and inexpensive, and where applicable could provide 
a practical quality-control tool for coke-plant operators. In addition 
the petrographic reflectance method of coal examination was believed 
to be particularly useful in the evaluation of small coal samples, such 
as exploration or drill cores where sample size limits the amount of 
physical test work possible.* 

he Soviet Union has made tremendous strides in coal carbonization 
since World War II, largely because of the comprehensive research 
and development program it maintains in this field. Most of the 


3 Jackman, H. M. Illinois Coal and its Use in Metallurgical Coke. Blast Furnace and Steel Plant, 


v. 51, No. 5, May 1963, pp. . 
4 „T. P., C. L. Dahl, and D. G. Wilson. t etrosraphie Evaluation of Coking Coals. Blast Furnace 
and Steel Plant, v. 52, No. 3, March 1964, pp. 237-243 and 290. 
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research studies are conducted at two Institutes directly responsible 
to the State authorities controlling the coke industry and are as 
follows: the Ukrainian Scientific Research Institute for the Chemist 
of Coal (UKhIN) at Kharkov and the Eastern Scientific Researc 
Institute for the Chemistry of Coal (VUKhIN) at Sverdlovski. Basic 
research is done also at Institutes of the Academy of Science, such as 
the Institute of Mineral Fuels in Moscow. hIN, established in 
1931, is the main research center, consisting of 6 field laboratories at 
various Ukrainian coke plants, and in 1962 had about 30 pilot plants 
operating at different works. This Institute is responsible for research 
work on all scales, laboratory, pilot, and industrial, and it also intro- 
duces new techniques into general practice. Additional information 
on the research efforts, coke-plant practice, and coke-oven products 
produced in this country were described and published recently in 
an article.* 

The Bureau of Mines, in addition to its research work on continuous- 
entrainment carbonization described above, continued laboratory and 

ilot-plant studies covering various other aspects of coal carbonization. 

he effect of coking rate on a blend of six coals normally used by 
western iron and steel coke plants was studied and results summarized 
in a report.“ Four Utah and Colorado high-volatile bituminous coals 
and two medium-volatile coals from Colorado and Oklahoma were used 
in this study. Tests were conducted in the Bureau’s 500-pound 
experimental coke oven with blend percentages, size distribution, 
surface moisture, and bulk density held constant. 

Twelve high-temperature carbonization tests were made, two each 
at flue temperatures of 2,140?, 2,180?, 2,280?, 2,380?, and 2,480? F 
and single tests at 2,080? and 2,280? F. These temperatures gave 
coking rates of 0.56 to 1.35 inches per hour. A slow rate of coking 
(lower temperatures) resulted in larger, denser coke within the range 
of coking rates studied. Slowly heated coke was more resistant to 
shatter breakage; however, it generally produced more fines in the 
tumbler test. This study was conducted in cooperation with the 
Colorado School of Mines Research Foundation, Inc., Kaiser Steel 
Corp., Columbia-Geneva Steel Div. of the U.S. Steel Corp., and the 
Colorado Fuel and Iron Corp. 

A small-scale carbonization assay test, originally reported in 1953 
and again in 1958, with modification for use at high temperatures, 
continued to be useful in predicting char, tar, and light-oil yields 
from larger equipment. During 1963, over 50 carbonization assays 
were completed. Twenty-nine of these were made in connection with 
coal exploration work in Texas, in cooperation with the Texas Power 
and Light Co., and in New Mexico in cooperation with the Utah 
Construction and Mining Co. The rest of the assays were made in 
connection with research on oxidation effects, entrainment carboniza- 
tion, and metallurgical coke. 

Coal from a 19-foot seam from a little-known coal deposit in 
northern Alaska near the Arctic Ocean was tested in a 50-pound 
retort. "This coal was blended with two lower-volatile coals that are 


$ Wynn, A. H. A., and G. W. Lee. The Coking Industry in the U.S.S.R. Journal of the Institute of 
Fuel, v. 36, No. 275, Dec. 1963, pp. 533-538. 

* Landers, W. 8., Manuel Gomes, and E. O. Wagner. Coking Rate Study on a Commercial Blend of 
Western Coals, Bu Mines Rept. of Inv. 6289, 1963, 26 pp. 
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known to produce satisfactory coke when blended with Sunnyside 
(Carbon County, Utah) couls: Various percentages of the low- 
volatile coals were blended with the Alaskan coal consisting of 7.5, 10, 
and 12.5 percent for each of the two blending coals so that the per- 
centages ranged below and above those used in the industrial blend 
with Sunnyside coal. 'The resulting cokes were nearly as strong as 
the Sunnyside-based industrial coke, indicating that the Alaskan coal 
would be technically useable as a base coal in a coking-coal blend. 

In the continuing survey on coking pro erties of American coals, 
28 samples of coals from the Pittsburgh, Lower Kittanning, Stock- 
ton-Lewis, Coalburg, Winifrede, Cedar Grove, Peerless, No. 2 Gas, 
Powellton, and Eagle beds in Kanawha County, W. Va., were tested 
and results published? A similar report was published covering the 
results of carbonizing tests made of 26 samples of coals from the 
Upper Freeport, Lower Freeport, Upper Kittanning, Middle Kittan- 
ning, and Brookville beds of Elk, Clarion, Jefferson, Clearfield, and 
Centre Counties, Pa? 

The mechanism of coke formation was studied. Tests were made 
to determine the effect of vacuum on the evolution of volatile prod- 
ucts from the layers of coal. The purpose of this investigation was 
to determine to what extent the primary decomposition products 
recombine and/or condense while passing through a charge of coal 
during carbonization. Both thin-bed and thick-bed carbonization 
was employed. Thin-bed carbonization was carried out on 35-mesh 
coal approximately 1 coal particle thick; coal in the thick bed was 
100 times thicker than in the thin bed. Differences in weight losses 
obtained during carbonization of these two beds indicated that the 
primary volatile matter is retained in thick-bed carbonization, either 

y recombination and condensation or surface cracking. At lower 
temperatures, the loss from thin-bed carbonization of a Pittsburgh- 
seam coal was greater than that from thick-bed carbonization. At 
500° and 550° C the losses were essentially the same. This behavior 
is to be expected because approximately 90 percent of the total 
volatile liquid product is released during the plastic range. 

Research aimed at developing a rapid assay method for low- 
temperature tar was continued in Bureau of Mines laboratories in 
1963. Both atmospheric and vacuum-distillation methods were 
tested. Distillation at reduced pressure slightly lowered phenol 
recovery and increased recovery of dihydric phenolics by the same 
amount. Vacuum distillation also reduced the recovery of resin 
acids. Both methods yielded pitch that was similar in softening 
point and carbon to hydrogen ratio. In view of these results, it, was 
concluded that the choice of distillation method should be left to the 
user, since it may be that one method is more acceptable in a given 
situation. 

Much effort in recent years has been devoted to the characteriza- 
tion of the constituents of low-temperature tar. Results of much of 
this work is summarized in a chapter of a book published in 1963.° 


? Birge, G. W., D. E. Wolfson, and J. H. Lynch, Jr. Carbonizing Properties of Kanawha County, 
W. Va., Coals. BuMines Rept. of Inv. 6244, 1963, 21 pp. 

! Birge, G. W., D. E. Wolfson, and J. H. Lynch, Jr. Carbonizing Properties of Coals from Elk, Clarion, 
Jefferson, Clearfield, and Centre Counties, Pa. BuMines Rept. of Inv. 6261, 1963, 22 pp. 

* Karr, Cl Lo ture Tar. Chapter 13, Chemistry of Coal Utilization (Supp. 
Vol.) ed. by H. H. Lowry. John Wiley & Sons, Inc., New York-London, 1963, pp. 539-579. 
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Pitch resins and pitch oils were studied by means of liquid chro- 
matography and gas EEN The V 
method was used to analyze pitch-oil fractions boiling between 290? 
and 315? C. These fractions contained about 70 components of 
which 10 major ones were identified as dibenzofuran, fluorene, and 
various of their methyl derivatives. These results emphasize the 
importance of five-membered rings and ether oxygen in the constitu- 
tion of pitch oil, & fact not obtained from prior assumptions about 
composition. 

By means of gas-solid chromatography on &n aluminum-coated 
column, nine different N-paraffins and alpha-olefins in the Cis through 
C» range were tentatively shown to be present in an aliphatic pitch- 
oil fraction. 

The structure of pitch resin was determined by a combination of 
pyrolyses and gas chromatography." The results indicated that the 
resins are made largely of isolated benzene rings joined by naphthenic 
systems. ‘This method has the advantage of indicating differences in 
the fundamental structure of pitch resins from different sources. 
Studies indicating these differences were made on pitch resins from 
low-temperature lignite, subbituminous- and bituminous-coal tars, 
and a commercial electrode-binder pitch.” 

Research was continued on the upgrading of low-temperature tars 
into marketable chemicals by separation and conversion of selected 
tar fractions. 

Carbon electrodes prepared from a blend of low-temperature and 
high-temperature tar-pitch binders were compared with electrodes 
prepared with a commercial pitch binder. The electrodes made with 
the blend of tar-pitch binders were undesirably low in apparent den- 
sity and crushing strength, indicating a brittle product. Electrical 
resistivity and CO, reactivity were high, portending high carbon and 
power consumption. 

Studies were made on the production of phthalic and maleic an- 
hydrides from the neutral oils of a low-temperature lignite tar. The 
neutral oils were first dealkylated over a silica-alumina catalyst, then 
oxidized over a vanadium catalyst. In preliminary tests the 210° to 
270° C dealkylated product yielded 34.2 percent phthalic anhydride, 
compared with only 4.7 percent from the nondealkylated fraction. 
The 75° to 210° C dealkylated fraction yielded 25.3 percent maleic 
anhydride.” 

Low-temperature tar contains a large amount of high-boiling 
alkylated phenols that have no market value unless dealkylated or 
cracked to cresylic acid. Tests were made in a fixed-bed reactor at 
temperatures ranging from 750° to 950° F using a variety of crackin 
catalysts. Silica-alumina proved to be the most effective catalyst an 
gave yields of 23 percent of acid boiling below 230° C. 


9 Karr, Clarence J., Jr., Edward E. Childers, and William C. Warner. Analyses of Aromatic Hydro. 
carbon Samples by Liquid Chromatography with Operating Conditions Analogous to Those of Gas Chro- 
EE Anal. Chem., v. 35, No. 9, Aug. 1 pp. 1290-1291. 

1! Karr, nce J., Jr., Joseph R. Comberiati, and Patricia A. Estep. Structure Determination of Resins 
From n o LOW e ee be Combined Pyrolyses and Bas Liquid Chromatography. Fuel, 
ç. 0. 8y , pp. . 

1 Kare, Clarence J ., Jr., Joseph R. Comberlati, and William C. Warner. Comparison of Pitch Resins 
i b bees Pyrolyses and Gas-Liquid Chromatography. Anal. Chem., v. 35, 

o. 10, Sept. » DD. = 

13 Berber, John 8., and Arthur L. Hiser. Vapor Phase Oxidation of Hydrocarbons in Low Temperature 
Coal Tar. BuMines Rept. of Inv. 6222, 1963, 15 pp. 
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Biodegradable detergents can be made from the straight-chain 
alpha olefins in low-temperature tar. Several experiments were con- 
ducted on the urea adduction of straight-chain aliphatics from the 
neutral oil of Texas lignite tar which yielded about 12 weight-percent 
of the pure straight-chain aliphatics. Infrared spectra showed that 
that there was a relatively large amount of alpha olefins in this pure 
product, but no branched aliphatics. Alkylbenzene suitable for the 
production of biodegradable detergents were prepared directly from 
this N-olefin-paraffin mixture. The yield of the alkylbenzene was 25 
percent, based on the feed mixture. 

Phenolic resins were e reden by reacting & crude tar-acid fraction 
boiling from 230? to 266? C with formaldehyde using basic catalysts. 
Reaction conditions and catalyst concentrations were varied, and the 
physical properties and cure time of the resins were evaluated for 
possible applications as laminating resins. The tar-acid laminate 
compared favorably with industrial laminates in hardness and fluxional 
strength, but failed in electrical preperues 

The thermal decomposition of tar obtained from fluidized carboni- 
zation of coal at low temperature was studied. Most of the emphasis 
of these studies was devoted to the neutral oils and pitch which are 
the two largest fractions obtained in tar distillation. Work progressed 
on converting olefins in the neutral oil to alcohols which are potentially 
valuable as detergents and plasticizer intermediates. Tests were 
planned on dehydrogenation of the pitch in order to increase its 
aromaticity for possible use in the manufacture of carbon electrodes. 

The British Coke and Research Assoc., Chesterfield, Derbyshire, 
England, publishes a quarterly guide of published material of mterest 
to the carbonization industry. This review consists of a complete 
bibliography of publications and articles on coking. In addition, 
a brief summary or digest of the more important articles and publica- 
tions is included in each quarterly report. 


COAL CHEMICALS 
GENERAL REVIEW 


Four basic coal-chemical materials—tar, ammonia, light oil, and 
gas—are recovered at oven-coke plants from the high-temperature 
carbonization of coal in slot ovens. Except for ammonia (recovered 
as an aqueous solution or converted to a salt and sold as produced) 
these materials are, in most instances, further processed to yield a 
number of primary chemicals of which the most important are benzene, 
toluene, xylene, solvent naphtha, naphthalene, crude chemical oil, 
creosote oil, pitch, and pyridine. Yields of the basic, as well as the 
primary chemicals, vary somewhat according to the kind of coals 
carbonized, operating techniques, and recovery equipment used but, 
of the products resulting from carbonization, approximately 16 percent 
(on a weight basis) is recovered as gas and 5 percent as tar, while 
light oil and ammonia each comprise about 1 percent of the total. In 
standard units of measure, there were 10,470 cubic feet of gas, 8.78 
gallons of tar, 2.91 gallons of light oil, and 19.23 pounds of ammonia 
(in terms of sulfate equivalent) produced for each ton of coal car- 
bonized in slot ovens in 1963. ‘Table 43 shows production and sales 
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of coal-chemical materials and derivatives at oven-coke plants in 1963. 

Figure 6 shows the relative yields of coke and basic coal-chemical 
materials since 1930. Although yields have varied only slightly from 
year to year, the figure illustrates that more gas and chemicals were 
recovered in periods of low industrial activity when there was less de- 
mand for coke. This situation prevailed during the 1930's when 
operating rates of ovens were low and coking cycles were longer than 
normal to provide for the maximum recovery of gas &nd chemicals 
which were in demand and readily marketable at that time. Yields 
fell substantially during the World War II Depas when producers 
operated ovens for maximum coke recovery and, after the war, changes 
in the supply and demand patterns of coke, gas, and chemicals kept 
yields below the levels attained in the 1930's. In recent years yields 
have varied somewhat because of changes in coal mixes and other 
factors, but they have not changed appreciably in the past two 
decades and, in fact, were not much different in 1963 than in the 
1920's. | 

Since 1930, however, the value of the coal-chemical materials pro- 
duced, relative to the total value of all products, has been steadily 
decreasing. In 1930, 43 percent of the total value of all products of 
oven-coke plants was credited to chemicals (ammonia products, light 
oil and derivatives, and tar and derivatives) and surplus gas. During 
the years following, the relative value of these products decreased only 
slightly, but in the 1950's their value declined steadily and, by the 
end of the decade, only about 25 percent of the revenue from all 
products was derived from chemicals and gas. Since then, this per- 
centage has continued to decrease and, in 1963, the value of these 
products was only 21 percent of the total. 

The foregoing changes are depicted graphically in figure 7. Although 
most of the decline was due to lower credits from the sale of surplus 
gas for residential and commercial heating, the value of chemicals 
relative to the value of all oven-coke products also has decreased, 
particularly in the past decade. "The decline in the value of chemicals 
was the direct result of petrochemicals competition which, in recent 
years, has become increasingly keen because of the development of 
new methods for producing high-purity, lower-cost products from 
natural gas and petroleum. 

Table 45 shows the average value of coal-chemical materials 
recovered (used or sold) from each ton of coal carbonized. Compared 
with 1957—59, both chemicals and gas have declined in value. ost 
of the decrease, however, was caused by lower returns from the sale of 
chemicals which declined 20 percent in value since 1957—59. "The 
decrease in the value of chemicals was due principally to sharp reduc- 
tions in the prices of light-oil derivatives, particularly benzene which 
represents about three-fourths of the total dollar value of all light-oil 
products sold, and which has declined in value about $0.10 per gallon 
since 1957—59. Surplus gas, which currently represents 46 percent of 
the total dollar value of chemical materials recovered, declined 4 per- 
cent in value during this period, and tar and ammonia products 
declined 16 percent and 12 percent, respectively. 
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Table 46 shows the percentage of coal costs recovered from the 
sale of various coal-chemical materials in recent years. Although 
the proportion, currently, is substantially lower than in the early 
1930's when about two-thirds of the cost of the coals carbonized was 
recovered from the sale of chemicals and gas, the recovery of these 
products still is of major importance to coke-plant operators and in 
1963, their value was equal to 35 percent of the cost of coals. 'The 
pce of coal costs offset by coal-chemical materials in 1963, 

owever, was 4 percent lower than in 1962 and 10 percent less than 
in the base years. 


TABLE 43.—Coal-chemical materials, exclusive of breeze, produced at oven- 
coke plants in the United States in 1963 ! 


Quantity 
Total 


671, 875, 628 |2290, 698, 355 


Tar, Gude gallons. . $31, 110, 909 94, 960, 682 
Tar derivatives: 
Sodium phenolate or carbolate. .do.... 8, 860, 018 3, 236, 389 354, 893 268, 218 
Crude chemical oil (tar acid oil)..do....| 25,169,861 | 26, 183,324 4, 803, 782 940, 


Pitch-of-tar: 3 


Sk short tons 639, 055 181, 994 3, 728, 477 14, 377 
Hard... ee enne do.... 393, 568 4 141, 999 4, 867, 118 86, 957 
Other tar derivativess_.___ ..ñNß««.ꝗꝙ 10, 097, 2100 


— . . . — —— — 
——.—.— — €] 


Ammonia products 
Sulfate short tons 621, 576 15, 904, 898 118, 672 
Liquor (NH; content) do 12, 697 906, 247 1,875 
Diammonium and monoammonium 
phosphate short tons 40, 482 3, 806, 057 6, 578 
M qe A EE 20, 617, 2 ——— - . . . .. . .  . 
Sulfate equivalent of all forms 
ort tons] 718,778} | 711,310|.............]........- 127, 523 
NH; equivalent of all forms do....| 185,301 | 188,376 |.............|......... 32, 875 
Gas: 
Used under boilers, eto. 
thousand cubic feet.. 80,049, 588 | 15,662,374 | .196 |........... 
Used in steel or allied plants. do 800, 582, 375 890, 342, 904 | 88,290,205 |  .220 |........... 
Distributed through city mains..do.... , 20,808,789 | 8,671,867 | .417 |........... 
Sold for industrial use........... do.... 24,882,697 | 4,090,600 | .164 |........... 
Otel EE do. .] 800, 582,375 | 516,083,978 | 116,721,052 | .226 |........... 
Crude light oil...............-....- gallons..|? 218, 165, 707 | 32,610, 305 4, 680, 776 
unt oll derivatives: 
e: 
Specification grades (excluding 
Motor grade) ons..| 112,427,410 | 110, 200, 042 967, 102 
M e. ¿Tl e eme us do.... 2, 907, 016 2, 919, 149 6, 076 
Toluene (all grades) do....| 25,704,419 | 24,825,039 2, 280, 468 
Xylene (all . do 6, 888, 320 7, 123, 527 789, 859 
Solvent naphtha (crude and refined) 
ons. 3, 560, 953 3, 359, 390 915, 559 
Other light oil derivatives do 4, 432, 335 2, 569, 623 168, 164 
Total S ic cecinit is do....| 156,010, 453 | 150,997, 370 527, 228 
Intermediate light oll)... do.... 4, 847, 079 8, 378, 397 322, 598 
Ad PAN A 205, 488 ! A 


1 Includes products of tar distillation conducted by coke-oven operators under same corporate name. 

s Includes 28,081,874 gallons sold to affiliated companies for refining and a small amount exported. 

3 Soft —water-softening point less than 110° F; medium—from 110? to 160° F; hard—over 160° F. Figures 
on hard pitch include small amount of medium pitch. 

4 Includes small amount exp A 

s Creosote oll, cresols, c acid, naphthalene, phenol, pyridine, refined tar, tar paint. 

* Includes used for heating ovens and gas wasted. 

? 185,794,876 gallons refined by coke-oven operators to make derived products shown. 
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Figure 6.—Average yield of principal coal-chemical materials per short ton of 
coal carbonized in slot ovens in the United States. Yields of light oil and 
ec ER sulfate equivalent represent average for plants recovering these 
produc 
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FIGURE 7.—Percentage of total value of coke-oven products from slot ovens 
E by coke and breeze, surplus gas, and chemical materials in the United 
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TABLE 44.—Coal equivalent of the thermal materials, except coke, produced at 
oven-coke plants in the United States 


Materials produced Estimated equivalent in heating value ! 
(Billion Btu) Coal 
equiv- 
ent 
(thou- 
Year san 
gas ( Surplus; Tar Light | Total | short 
sand |(billion| sand gas oil tons) 
short | cubic | gallons) 
tons) | feet) 
1913. 735 64 | 115,145 85, 200 17, 272 390 67, 562 2, 600 
1918— 1, 999 158 | 203, 299 86, 900 | 39,495 | 11,383 | 177, 758 6, 785 
1929 4, 853 508 680, 864 279, 400 | 102, 130 | 26,077 667 | 19, 262 
1939..........- 3, 434 | 554, 406 238, 700 | 83,161 | 22, 225 | 411, 166 15, 693 
19499 546 | 672, 407 300, 300 | 100,861 | 29, 738 | 529,479 | 20,209 
1957-59 (aver- 
age) 4, 077 568 | 732, 173 312,400 | 109,826 | 31, 735 | 535,493 | 20,439 
1960 3, 705 521 | 687, 560 286, 550 103, 134 | 30,485 494, 269 18, 865 
19612 3, 337 490 633, 378 269, 500 95,007 | 27,820 459,067 | 17, 522 
1962 3, 425 484 | 650, 112 266, 200 | 97,517 | 27,519 | 459,736 | 17, 547 
1963 3, 609 616 | 671,876 283, 800 | 100, 781 | 28,3062 | 485, 123 18, 516 


1 Breeze, 10,000 Btu per pound; gas, 550 Btu per cubic foot; tar, 150,000 Btu per gallon; and light oil, 130,000 
Btu per gallon. 


TABLE 45.—Average value of coal-chemical materials used or sold and of coke 
and breeze produced per short ton of coal carbonized in the United States 


Product 1962 1963 

Ammonia products UU UUUP .. $0. 286 $0. 270 
Light oil and its derivatives . 545 .473 
Surplus gas used or sold. ..-------.---------.-------- 1. 527 1. 526 

Tar and its derivatives (including naphthalene): 
Tar burned by producers 1 . 404 . 836 
ll . 848 . 719 
Zz ß p 3. 610 9. 324 
Coke produced. ʒʒü ü DU “ n 12. 640 12. 253 
Breeze produceed «é ll ll lll... . 924 . 928 
Grand Bd EE 16. 574 15. 905 

1 Includes pitch-of-tar. 


TABLE 46.—Percentage of coal costs recovered from the sale of coal-chemical 
materials in the United States 


Product: 
Ammonia products — 
Light oil and its derivatives 
Surplus gas used or sold - 
Tar and its derivatives used or sold (including 

naphthalene) ...................-.-.-------.--- 
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COKE-OVEN GAS 


Yields of gas vary with carbonizing temperatures and different coals 
carbonized, but an overall average of 10,470 cubic feet of gas was 
produced for each ton of coal carbonized in slot ovens in 1963. This 
was virtually the same yield as in 1962, and only slightly more than 
the average of the base years. Average yields of gas have been 
rather uniform during the past two decades, ranging between 10,150 
and 10,700 cubic feet per ton of coal. Yields were substantially 
higher in the 1920's and 1930's, however, when coke-oven gas was 
in demand for residential and commercial heating and a large number 
of plants were operated for maximum gas recovery. 

Tables 47 and 48 show the production, disposal, and distribution 
of coke-oven gas in 1963. Roughly, one-third of the production was 
used for heating coke ovens and the remainder, called surplus gas, 
was used by producers for firing boilers and & variety of other uses, 
and sold for industrial use or distribution through city mains. A 
small part of the production was wasted because storage facilities at 
most, plants are limited and some gas was burned in the atmosphere 
when production exceeded demand. 


TABLE 47.—Production and disposal of coke-oven gas in the United States in 
1963, by States 


(Thousand cubic feet) 
Produced Surplus used or sold 
Used in 
State Per heating Value Wasted 
Total ton o ovens Quantity 
coa 
coked Total Average 
Alabama 57, 754, 466 9.80 | 26,506,307 | 30,302,683 | 84, 251, 487 | $0. 140 885, 476 
California, Colorado, 
Utah 43,450,931 | 11.30 | 14,636,994 | 28, 647, 641 5, 770, 785 KO 166, 296 
Connecticut, Mary- 
d, New Jersey, 
New York. 103, 703,349 | 11.34 | 29,535,650 | 73,366,544 | 25, 426, 530 . 947 801, 155 
o 28,291,302 | 10.22 8, 409,919 | 18, 714, 836 3, 099, 745 . 166 | 1,166, 547 
Indiana 112, 240, 789 10.36 | 30,908,595 | 74, 606, 764 14, 711, 978 . 197 725, 430 


Tennessee, Texas...| 27, 353, 808 9.64 | 12,604,775 | 13,783,321 1, 832, 358 . 183 965, 712 


Michigan 47, 010, 226 9. 91 8, 316, 426 | 38, 526, 190 8, 500, 633 . 221 167, 610 
Minnesota and 
Wisconsin 9, 323, 983 9. 52 5, 339, 667 3, 942, 317 799, 674 . 203 41, 999 
Ohio 89, 480, 904 9.85 | 32,278,173 | 56,603,014 | 13, 581, 670 . 240 704, 717 
Pennsylvania 232, 043,173 | 10.60 | 89,965,065 | 141, 231,367 | 30, 138, 721 . 213 846, 741 
West Virginia. ...----| 49,929,444 | 11.21 | 13,087,843 | 30,399,301 8, 607, 471 . 236 442, 300 
Total 1963. 800, 582,375 | 10.47 | 277, 584, 414 | 516,083,978 | 116, 721, 052 . 226 | 6, 913, 983 
At merchant plants...| 72, 286, 946 9.12 | 33,711,239 | 37,820,661 | 10, 532, 562 278 755, 046 
At furnace plants 728, 295, 429 | 10.62 | 243, 873,175 | 478, 263,317 | 106, 188, 490 .222 | 6, 158, 937 
Total 1962.......| 766, 102,074 | 10.45 | 271,302, 119 | 483, 878, 788 | 111, 997, 169 . 231 | 10, 921, 167 


Most slot ovens were heated with coke-oven gas which was recycled 
to the ovens after the chemical raw materials had been removed. 
Some plants, however, used other leaner gases (blast-furnace or pro- 
ducer gas) for underfiring, thereby making additional quantities of 
coke-oven gas, which has a higher calorific value, available for other 
uses or for sale. Table 49 shows the quantities of various gases used 
for heating coke ovens in 1963. Of the 334 billion cubic feet con- 
sumed, 83 percent was coke-oven gas; 16 percent was blast-furnace 
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gas; and the remainder, natural gas, producer gas, and hydrogen-free 

coke-oven gas. All of the blast-furnace gas and spillage gas was 

used at furnace plants, and all producer gas was used at merchant 
lants. 

j Ninety-three percent of the total surplus coke-oven gas was pro- 

duced at furnace plants. The bulk of this gas was used for firing 

boilers at coke plants or transferred to affiliated plants where it was 


TABLE 48.—Surplus coke-oven gas used by producers in the United States and 
sold in 1963, by States 
(Thousand cubic feet) 


Used by producers— 


Under boilers, etc. In steel or allied plants 
State 


Value 
Quantity | | Quantity 


Total Average 


$1, 940, 290 


Alabama. r- 13, 255, 203 | $1,881, 772 | $0. 142 13,756, 804 
California, Colorado, Utah (1) (i) (i) (1) 


(1) (1) 
Connecticut, Maryland, New Jersey, 
New Tork. 1) 6 (1) 59, 021, 596 | 18, 548, 675 . 914 
 -——————— 1) 1) (1) 11, 907,976 | 2,013, 601 . 169 
mds. tere 10, 741,998 | 2,177,764 .203 | 61,025, 782 | 11, 276, 890 . 185 
Kentucky, Missouri, Tennessee, 
Mis —————— Hr 4, 879, 406 .120 (1) (1) (1) 
A a 0 6 31, 999, 274 | 6,893,518 .215 
Minnesota and Wisconsin 1) 1) (1 1 (1) 
ee 7, 729, 090 .238 | 42,816, 653 | 10,674, 337 240 
Penns Ivanla 21, 800 667 Zog 115, 610, 845 | 24, Ko 411 .216 
Undistributed. ....................... 21, 566, 164 .219 | 54, 203, 974 | 12, 006, 474 222 
Total 33 80. 049, 588 198 |390, 342, 904 | 88, 296, 205 
At merchant plants 7, 075, 340 .161 | 2,947, 699 672, 412 
At furnace plants. .................... 72, 974, 248 . 199 387, 305, 205 | 87, 623, 793 
Total 19622: ce 73, 394, 692 200 |363, 086, 894 83, 250, 385 


Sold 


AAA uu ua 22 —Á— d d d Q (9 Q 
Te Colorado, Utans. A EE 1 1 1) 
Connecticut, Maryland, New Jersey, 

New YOrk..... Seier eg Geen 13, 954, 433 | $6,769, 387 | $0.485 1) y ) 
is CA E ß Ge d 1 1 
Indiana AAA .. ..-.--- (1) (2) (1) 1 1) 1) 
Kentucky, Missouri, Tennessee, 

Fee En (1) 0) (1) f (1) ? 
Minnene ta and Wisconsin... ll (i V 1) 
Ohio.....-..-------------------------- c D 5, 957, 271 | $1,064,903 | $0.179 
Pennsylvania (1) (1) (1) V 6 H 
Undistributed. - 6,854,356 | 1,902,480 | . 278 | 18,925, 426 | 3,025,703 .100 
Total i.. 20,808,789 | 8,671,867 .417 | 24,882, 697 | 4,090, 606 . 164 
At merchant plants................... 13, 368, 045 | 6,233, 807 . 466 | 14, 429,577 | 2,486, 961 .172 
At furnace plants 7, 440, 744 | 2,438,060 . 328 | 10,453, 120 | 1, 603, 645 . 158 
Total 1000. 22:52 8 22, 699, 500 | 9,747,274 .429 | 24,697,702 | 4,301, 983 .174 


1 Included with “Undistributed” to avoid disclosing individual company data. 
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used for heating open-hearth furnaces and various other steel-plant 
uses. Merchant plants used only about one-fourth of their supply 
of surplus gas and sold the remainder. Merchant sales were dis- 
tributed about equally to city mains and industrial plants. 

Two oven-coke plants processed coke-oven gas to recover hydrogen 
which was used for producing synthetic ammonia. The quantity of 
gas used for this purpose could not be shown as there were less than 
three companies that used gas in this manner. This quantity is 
included, however, in the amount used by producers in steel or 
allied plants. 


TABLE 49.—Coke-oven gas and other gases used in heating coke ovens in the 
United States in 1963, by States ! 


(Thousand cubic feet) 
Blast- Total 
State Coke-oven | Producer furnace Natural Other coke-oven 
gas gas gas gas gases 3 gas 
equivalent 
Dahl Seen ce 26, 006, 077 38, 314 |............ 26 1 
California, Colorado, Utah. . 14, 636, 994 5, 135, 282 623 55, 222 | 19, 856, 121 
Mor Ng Mary k PW | 29, 535 1,398,138 | 8,984,145 | 1, 491, 016 41, 408, 949 
ersey, ew rork.......... u , ? , HI jJ20---------- ? 

MM RUN Z SIUS 8, 409, 919 |............| 4,135, 102 |............|............| 12,545,021 
Indiana 36, 595 |..........-- 8, 437, 598 493, 042 |...........- 45, 839, 835 

Kentucky, Missouri, Tennes- 
see, TOX8S....---------------] 12, 604, 775 |... .... y 1 5 
E ENEE 316, 426 |............] 12, 700, 778 |.......-.-..|---.----.-.-| 21,017, 204 
Minnesota and Wisconsin.. 5, 339, 667 4 ꝗ : 2 —————7——— 5, 339, 667 
A tes oe Du ukan 32, 273, 173 |...........- 5,007,497. Lii ccc ccd |... . m mue 37, 280, 610 
P lvania................- 89, 965, 085 1 2, 102, 254 184, 404 |............ 92, 251, 723 
West Virginia 13, 087, 843 |............ 6, 255, 473 BEE, BE 19 343 316 

Total 1988 7,084,414 | 1,398,138 | 52,758,069 | 2,235,999 55, 222 031, 

t merchant plants........... 33, 71 1, 133 —— . — 463,150 |............ „572, 527 
At furnace plants 243, 873,175 |............ 52, 758,069 | 1,772,849 65, 222 | 298, 459, 315 
1002... .....------ 271,302,119 | 1,559,854 | 47,819, 143 | 2,710,149 754, 341 | 324, 145, 606 


1 Adjusted to an equivalent of 550 Btu per cubic foot. 
s Hydrogen-free coke-oven gas (spillage gas). 


COKE-OVEN AMMONIA 


Ammonia is recovered at oven-coke plants as an aqueous solution 
called ammonia liquor, or it is reacted with sulfuric or phosphoric 
acid to produce ammonium sulfate, diammonium phosphate, or mono- 
ammonium phosphate. Most plants produce ammonium sulfate, and 
86 percent of the 185,300- tons of ammonia recovered was in sulfate 
form. Six percent was converted into diammonium or monoammo- 
nium phosphate, and 8 percent was recovered as ammonia liquor. 
Of the 59 plants that produced ammonia products, 45 produced 
ammonium sulfate; 9 made ammonia liquor; 3 made diammonium or 
monoammonium phosphate; 1 produced both liquor and sulfate; and 
1 produced sulfate and phosphate. 

able 50 shows the production and sales of ammonia products in 
1963, and the yield of ammonia in terms of sulfate equivalent. 
Approximately the same percentages of each product were recovered 
as in 1962, but the output of ammonium sulfate and diammonium and 
monoammonium phosphate increased 7 percent, while ammonia 
ee production was 8 percent higher than in the previous year. 
These increases were due in part to the larger quantity of coal car- 
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bonized in 1963. But the yield of ammonia also increased, and 
approximately 0.15 additional pounds of ammonia (0.58 pounds of 
sulfate equivalent) was recovered from each ton of coal carbonized. 
The average yield of ammonia for the year, in sulfate equivalent, was 
19.23 pounds per ton of coal carbonized. This yield was 3 percent 
higher than in 1962 but was slightly less than the average yield of 
19.39 recorded in 1957-59. 


TABLE 50.—Coke-oven ammonia produced in the United States and sold in 1963, 


by States 
(Short tons) 
Produced 
State Active 
plants ! Sulfate Pounds As As liquor 
equivalent | perton of | sulfate? ( 
coal coked content) 
A AAA 7 59, 914 20. 33 59, 487 (3) 
California, Colorado, Utah 1............ 3 42, 947 22. 34 7 
Connecticut, Maryland, New Jersey, 

New Lor 22 6 91,844 20. 10 88, 745 (3) 
ae uer . ... eer 4 29, 601 22. 31 29, 601 
A .. 2 e oec cancun eee oats 5 97, 961 18. 08 83, 651 (3) 
Kentucky, Tennessee, Texas 3 21, 084 18. 96 (3) 
Michigan 4. ..-.--..-------------------- 4 36, 804 15. 52 (3) 3 
Minnesota and Wisconsin 2 4, 135 10. 78 (3) 
A EE 10 80, 380 18. 70 66, 847 (3) 
Pennsylvania 12 212, 246 19. 51 212, 246 |............ 
West Virginia 9 41, 772 19. 39 41,772 1... cs 
Undistributed.-.-------------------0--7-| < unen Ee ⅛ ᷣ ⁰⁰⁰yy sepa xe 36, 518 14, 662 

Total , 8 59 718, 778 19.23 | 6 661,904 
At merchant plants 14 69, 701 19.17 25, 962 11, 276 
At furnace plants —— 45 649, 077 19. 23 635, 042 
Total 1 ... Re eec 61 670, 630 18. 65 617, 965 13, 577 
Bold ? On hand Dec. 31 
AS sulfate 3 AS liquor 
(NH; content) Liquor 
[1 | Bulfate*| (NH 
content) 
Quantity| Value Quantity| Value 
Alabama - 63, 807 | $1, 830, 073 (3) (3) 12, 898 21 
California, Colorado, Utah 4............ 42,120 | 2,833, 470 |-.--------ļ---------- 9,097 |.........- 
Connecticut, Maryland, New Jersey, 

New York E 90, 762 | 2, 684, 188 (3) (8) 10, 754 132 
UI TEE 29, 754 898, 063 |..........].......... 2,158 1.......... 
mae. ; 88,909 | 2,172,835 (3) (3) 12, 096 497 
Kentucky, Tennessee, Texas (3) (3) (3) (8) 537 365 
Michigan t. — EE (3) (3) | 80 (3) 4, 225 36 
Minnesota and Wisconsin (3) (3) (3 (3) 342 81 
Ohio M 73,280 | 1,916,803 (3) (3) , 292 743 
Pennsylvania. 193,338 | 4, 616, 071424 54, 593 |.......... 
West Virginia. 42, 67,479 AAA IQ: 5,258 |.......... 
Undistributed........................-- 98, 1, 791, 970 12, 697 | $906, 247 |..........|.......... 

Total 1963......------------.------ 8 662, 058 | 19, 710, 955 12,697 | 906,247 | 120, 250 1, 875 
At merchant plants....................- 26,708 | 1,110,740 9,692 | 716, 539 b, 179 1, 418 
At furnace plants 635, 260 | 18, 600, 215 3,005 | 189,708 | 115,071 7 
Total 1962- sees 8 683, 786 | 20, 065, 315 12,897 | 927,152 , 1, 204 


1 Number of plants that recovered ammonia. 
2 Includes diammonium and monoammonium phosphate. 
3 Included with “Undistributed” to avoid disclosing individual company data. 
4 Figures include diammonium phosphate. 
s Figures include monoammonium phosphate. I 
s Comprises 619,680 tons of ammonium sulfate and 42,224 tons of diammonium and monoammonium 
hosphate. 
E H Includes 36,689 tons of ammonium sulfate and diammonium phosphate valued at $833,631 exported. 
s Comprises 621,576 tons of ammonium sulfate valued at $15,904,898 and 40, 482 tons of diammonium and 
monoammonium phosphate valued at $3,800,057. 
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Most of the ammonium sulfate and virtually all diammonium and 
monoammonium phosphate produced at coke plants was sold for use 
as fertilizer for agricultural purposes. Some ammonia liquor is used 
also in agriculture, and some is used for producing & variety of other 
products such as ammonium chloride, sulfuric acid, and household 
ammonia. Exact data on end uses of ammonia products produced 
at coke plants are not available, however. 

Approximately the same quantities of products were sold as were 

roduced, and stocks at the end of the year were at about the same 
evel as when the year began. The average value of the products 
sold, f.o.b. plant, declined, however. Ammonium sulfate decreased 
$0.97 per ton to $25.59; ammonia liquor declined $0.51 per ton to 
$71.38; and diammonium and monoammonium phosphate decreased 
$5.91 per ton to $94.02. 


CRUDE COAL TAR AND DERIVATIVES 


Crude coal tar is a complex mixture of organic compounds that are 
condensed from the gas after it leaves the ovens. The bulk of the 
tar is recovered in collecting mains where the gas is cooled by spraying 
with ammonia liquor; most of the remainder is recovered from the 
primary coolers where the gas undergoes further cooling. 

Table 51 shows the quantities of tar produced, used by producers 
for various purposes, and sold by producers for refining in 1963. 
Tar is produced at all oven-coke plants, and the quantities recovered 
represent, roughly, from 4 to 5 percent of the weight of the coals 
carbonized. Recovery yields differ widely among plants, however, 
depending upon the rank and grade of the coals used, oven tem- 
peratures, and other operating factors. 

Yields at individual plants for the year varied from 4 to 11 gallons 
per ton of coal carbonized, but the average yield for all plants was 
8.78 gallons. Yields were highest in West Vir inia, several western 
States, and Pennsylvania, principally because lara percentages of 
higher-volatile Se were used. The lowest average yield was re- 
corded for Minnesota and Wisconsin where a large part of their coke 
output was foundry coke which required higher percentages of low- 
volatile bituminous coals as well as additions of anthracite. 

Fifty-seven percent of the tar produced was used by producers, 
and the remainder was sold to tar refining plants. Most of the tar 
used by producers was produced by furnace plants who retained 
about 60 percent of their output. Merchant plants sold virtually 
all of their production because these plants generally are small and 
cannot profitably process their tar. 

Of the total tar produced, 91 million gallons, or 14 percent of the 
total, was used by producers as fuel. This was nearly double the 
quantity used as fuel in 1962, because several plants with refining 
facilities were being modernized in 1963 and burned the tar. 

Forty-three percent of the tar produced was partially refined or 
topped by producers. This is a process in which the low-boiling 
distillate fraction consisting principally of tar acids, bases, and naph- 
thalene is stripped from the crude tar. The residue, known as soft 
pitch, usually is burned as fuel. Furnace plants find this method 
especially. attractive because they can sell the distillate to tar re- 
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finers and retain the pitch which is used principally as fuel in open- 
hearth furnaces. 

The principal tar derivatives recovered at coke plants were crude 
chemical oil, creosote oil, naphthalene, and pitch. Smaller quantities 
of phenol, cresols, cresylic acid, and pyridine also were produced. 
Most of the plants topped their tar and recovered only crude chemical 
oil and a refined tar or soft pitch. A few plants distilled tar at higher 
temperatures and produced creosote oil, naphthalene, hard pitch, 
and a number of other tar derivatives. Statistics on these products 
could not be shown because the figures would disclose individual] 
company data. These data, however, were transmitted to the U.S. 
Tariff Commission which combined them with similar figures collected 
from tar distillers and petroleum refiners and published combined 
totals on the various products in monthly and annual reports on 
synthetic organic chemicals. 


TABLE 51.—Coke-oven "tar produced in the United States, used by producers, 
and sold in 1963, by States 


(Gallons) 
Produced Used by producers— 
Btate 
Per ton | For refining Other- 
Total ofcoal | or topping As fuel wise 
coked 
Abena. eee esevecees 39, 670, 129 6. 78 4,795,622 EE EE 
California, Colorado, Utah. ................- 39, 771, 638 10.34 4, 971,708 | 17, 669, 506 24, 002 
Connecticut, Maryland, New Jersey, New 
YORK... eec AAA cue iie 85, 189, 476 9.32 | 50,139,106 | 18,320, 551 169,159 
Hine... usss sss 7 627, hr AO IN 
aii 8 90, 747, 295 8.87 | 36,383,401 | 11,505,866 |.......... 
Kentucky, Missouri, Tennessee, Texas 9, 939, 631 (AN AAA I O cues 85, 250 
Chigan o ore 5:) 86 , 367, “aa Ee 7,208, 714 4, 500 
Minnesota and Wisconsin 5, 815, 327 LR, AA E 5, 650 
A bci ⁰ ences 80, 955, 138 8. 91 , 797, 21, 145, 520 48, 260 
Pennsylvania... cons eer, 209, 429, 966 9.56 | 143, 515, 304 , 543, 270, 967 
West Virginia lI 44,961,828 | 10.10 | 31,905,445 | 919,076 
Nia ss 671, 875, 628 8.78 | 289, 508, 551 | 91, 313, 170 557, 788 
At merchant plants 50, 483, 803 6. 37 ,818 |............ 34, 700 
At furnace plants gn lll.- 621, 391, 825 9. 06 | 288, 922, 733 | 91,313,170 523, 088 
er 650, 111, 702 8.86 308, 138, 981 | 46, 373, 208 541,245 
Sold for refining into tar products ! 
On hand 
Value Dec. 31 
Quanity 
Total Average 
Aen. 8 25, 109, 885 $2, 977, 524 $0.119 8, 202, 156 
California, Colorado, Utah.................. 17, 361, 556 2, 001, 331 .115 1, 717,874 
Connecticut, Maryland, New Jersey, New 
ENER ee 16, 723, 004 1, 724, 769 103 4, 169, 068 
0Í8. Tuy oni eects eee ĩͤ 88 20, 551, 017 2, 082, 969 . 101 1,291, 364 
/ DPI PM 43, 349, 763 4, 583, 347 . 106 8, 264, 540 
Kentucky, Missouri, Tennessee, Texas...... 19, 880, 652 2, 189, 853 .110 354, 040 
Michigaeee n 27, 504, 159 2, 939, 302 .107 1, 704, 681 
Minnesota and Wisconsin 5, 854, 052 649, 590 .111 826,216 
Ohio. eebe 51, 862, 409 5, 510, 534 .106 4, 460, 964 
Pennsylvania 333; 8 50, 576, 131 5,179, 503 .102 12, 653, 881 
West Virginia 11, 025, 827 1,272,187 . 107 1, 315, 898 
Total sss. 290, 698, 355 31,110, 909 . 107 84, 960, 682 
At merchant plants 50, 221, 691 5, 428, 215 .108 2,197, 575 
At furnace plants. 240, 476, 664 25, 682, 694 107 2, 763, 107 
Total 1982. .-..-----------------0------ 303, 885, 750 , 646, 318 .121 84, 496, 025 


1 Comprises 28,081,874 gallons valued at $3,031,795 sold to affiliated companies and 262,616,481 gallons val- 
ued at $28,079,114 sold to other purchasers. Also includes small amount exported, 
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Although tar pod increased in 1963, 5 percent less tar was 
refined or topped by producers, and output of tar derivatives at coke 
plants decreased accordingly. Production of both crude chemical oil 
and soft pitch declined, but more tar was refined at higher tempera- 
tures, and the output of creosote oil and hard pitch increased. The 
bulk of the pitch was burned as fuel, but demand for a number of 
products made from pitch (pipe-coating enamel, roofing material 
fiber-pipe, carbon electrode binder) has increased in recent years, and 
the quantity of pitch sold in 1963 was 48 percent greater than in the 
previous year. A total of 324,000 tons of pitch, valued at $8.6 
million was sold in 1963. 

The total value of tar and tar derivatives used and sold was $80.7 
million. 'This 12-percent decrease from the value in 1962 was due 
principally to 8 $0.014 per gallon decrease in the price of crude tar. 


CRUDE LIGHT OIL AND DERIVATIVES 


Virtually all light oil in the United States is recovered from coke- 
oven gas by an absorption process in which the gas is sprayed with a 
higher-boiling petroleum wash oil as it is channeled through absorp- 
tion towers. ter absorption, light oil is separated from the wash 
oil by direct-steam distillation. 

Roughly, 3 gallons (1 percent of the weight of the coal) of light 
oil are recovered per ton of coal carbonized. Yields varied with the 
kind of coals carbonized and with operating conditions and ranged 
from an average of 2.34 gallons for plants in Alabama to a combined 
average of 3.52 gallons for plants in California, Colorado, and Utah. 
The average yield for all plants was 2.91, a 1-percent decrease from 
1962 but virtually the same yield as for 1957-59. 

All but five of the active plants recovered light oil, and total pro- 
duction increased 3 percent. The quantity of light oil refined by 
producers, however, decreased 2 percent. A significant change has 
occurred in recent years in the amounts of light oil processed by 
producers and the amounts sold. For many years about 95 percent 
of the production was refined at plants where it was produced, or 
transferred to affiliated plants that processed it with their own 

roduction. Since about 1957, however, increasingly larger quantities 

ave been sold, and in 1963 only 85 percent of the production was 
refined by producers. The Ne cause for the increase in light-oil 
sales is that some coke producers with existing refining facilities can 
not meet the more exact benzene specifications required in certain 
applications. Table 52 shows the crude light oil produced and refined 
by producers and the derived products produced and sold in 1963. 

The principal products derived from light oil at coke plants are 
benzene, toluene, xylene, and solvent naphtha. All are recovered 
by fractional distillation, and 42 of the 59 active plants produced one 
or more of these products. A number of plants that did not refine 
light oil shipped their production to affiliated plants for distillation. 

Table 53 shows the yield of various products from the refining of 
crude light oil. As with other coal-chemical materials, yields vary, 
but approximately 85 percent of the light oil processed was recovered 
as saleable products. The average yield of benzene, the principal 
derivative, was 62.1 for 1963, while the toluene yield was 13.9; xylene 
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was 3.7; solvent naphtha, 1.9; and other products, 2.4. Benzene, 
recovered in four grades according to purity, was sold for use as 
motor fuel and as & basic chemical material that subsequently was 
converted into a number of intermediate organic chemicals such as 
phenol, styrene, and aniline. "The intermediate chemicals in turn 
were used to manufacture such products as synthetic rubber and 
fibers, plastics, explosives, dyes, pharmaceuticals, and many other 
end products. The Bureau of Mines does not collect data on the 
consumption and uses of benzene, but estimates are published annually 
by the Coal-Chemicals Committee of the American Coke and Coal 
Chemicals Institute. "These data, covering the past four years and 
1957—59, are shown in table 56. 

Table 54 shows the quantities of the various grades of benzene and 
toluene produced, and table 55 shows the principal light-oil derivatives 
produced and sold. Compared with 1962, production and sales of 
all products decreased. Although yields of all products except ben- 
zene declined, the decreases in production were due principally to the 
2-percent decrease in the quantity of light oil refined &t coke plants. 


TABLE 52.—Coke-oven crude light oil produced in the United States and derived 
products produced and sold in 1963, by States 


(Gallons) 
Crude light oil Derived products 
Active 
State plants! Per ton Sold 3 
Produced | of coal | Refined on | On hand | Produced 
coked | premises? | Dec. 31 
Quantity Value 
Alabama 7 | 13, 773, 266 2.34 | 13, 420, 252 | 614, 643 | 10, 776,027 | 10, 483, 943 |$2, 135, 812 
California, 
Colorado, 
Utah 313, 553, 621 3.52 | 13,392, 951 | 198,583 | 10,917,989 | 9,719, 509 2, 013, 121 
Connecticut, 
Maryland, 
New Jersey, 
New York. ... 6 | 29, 317, 242 3.21 | 28, 204,475 | 579,166 | 23, 458, 611 | 22, 894, 225 | 4, 997, 031 
Illinois 4| 8,102,907 3.04 | 5,760,237 | 191,894 | 4,560,889 | 4,524,838 959, 954 
Indiana......... 4 | 28,071, 372 2.72 | 27,425,973 | 210,849 | 21,497, 126 | 20, 803, 405 | 4, 343, 855 
Kentucky 
issouri, 
Tennessee, 
Texas 5| 7,040, 678 2.48 | 2,959,618 | 184,660 | 2,478,911 | 2,479,009 482, 401 
Michigan and 
Wisconsin 5 | 13,314, 865 2.67 | 8,036,078 | 316,938 | 6,822,954 | 6,755,947 | 1,470,352 
Ohio 10 | 25, 490, 026 2.88 | 18,311,644 | 349,508 | 15,837,822 | 16,163,016 | 3, 219, 493 
Pennsylvania... 12 | 65, 589, 198 3.00 | 61,875,070 |1, 561, 730 | 53, 914, 621 , 947, 11, 315, 
West Virginia... 3 | 13,912, 532 3.12 | 6,408,578 | 472,806 | 5,745,503 | 6,226,120 | 1, 242, 415 
Soe Tro 2968. 59 |218, 165, 707 2.91 1185, 794, 876 |4, 680, 775 |156, 010, 453 |150, 997, 370 |32, 180, 467 
merchan 
a PARES 5 1315, 014, 209 2.23 | 10,122,168 | 885,926 | 8, 598, 872 8, 689, 439 | 1,815, 250 
urnace 
plants......... 46 |203, 151, 408 2.98 |175, 672, 708 |3, 794, 849 |147, 411, 581 142, 307, 931 |30, 365, 217 
Total 1962. 61 |211, 687, 939 2, 94 |188, 952, 363 |4, 833, 467 |159, 338, 846 |159, 696, 292 |36, 002, 083 


1 Number of plants that recovered crude light oil. 
2 Includes small quantity of material also reported in sales of crude light oil in table 43, 
s Excludes 32,610, 305 gallons of crude light oil valued at $3,632,984 sold as such. 
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Of significance in 1963 was the continued decline in prices of light- 
oil derivatives, particularly xylene and solvent naphtha. During 
the year the selling price of benzene and toluene derived from light 
oil each declined $0.01 per gallon, and the average value per gallon, 
as reported by producers, was $0.22 and $0.20, respectively. Solvent 
naphtha declined $0.03 per gallon to $0.21, and xylene decreased 
$0.02 to $0.24. R 


TABLE 53.—Yield of light-oil derivatives from refining crude light oil at oven- 
coke plants in the United States 


(Percent) 
Bolvent 
'Toluene Xylene naphtha Other 

(all grades) | (all grades) | (crude and | light-oil 

refined) products 
.4 12.8 9.4 (1) 3.7 3.4 
.6 15.4 12.1 : 2.9 3.8 
5 55. 6 12. 5 2. 3 3.2 
. 5 60. 4 13. 5 2.1 2. 3 
4 62. 0 13. 9 2.1 1.7 
.5 60.5 14.3 2.3 1.8 
.9 60.5 14.4 2.3 2.2 
1.6 60. 5 13.9 1.9 2.4 


1 Included with “Solvent naphtha (crude and refined).” 


TABLE 54.—Benzene and toluene produced at oven-coke plants in the United 
States, by grades 


(Gallons) 


Toluene 


Benzene 


Motor Nitration | Industria] | Allother | Nitration | Industrial | All other 
(1° C) (2° C) (1? C) (2° C) 


1 Included with “Industrial (2° C)” to avoid disclosing individual company data. 
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TABLE 55.—Light-oil derivatives produced at oven-coke plants in the United 
States and sold in 1963, by States 


(Gallons) 


Benzene (all grades except Motor) Toluene (all grades) 


Yield 

from 
crude 

Produced | light oil 
refined 


State 


Quantity | Value 
cent) 


Alabama.......... 7, 991, 034 59.5 | 7,762,278 |$1, 642,087 | 1,719,410 12.8 | 1,653,465 | $204, 355 
California, Colo- 
rado, Utah) 7, 228, 025 54.0 | 6,264,829 1, 200, 664 | 1, 506, 280 11.9 | 1,449,704 | 335,104 
Illinois 3, 447, 535 59.9 | 3,371,358 748, 251 , 268 13.6 809 159, 466 
AA 17, 633, 356 64.3 | 17, 320, 504 | 3,715, 683 | 3, 113, 721 11.4 538, 140 
ary 


and 
New Vork. 17, 625, 787 62.5 | 17,119, 698 


3, 911, 283 | 4, 035, 186 
Michigan an 
Wisconsin....... 5,801, 515 72.2 | 5,080,282 | 1,273,004 
Missouri, Tennes- 
8ee, Texas, West 
Virginia 5, 910, 712 63. 1 1. 291. 961 
ere EE , 156, 2, 196, 139 


Ohi y 
Pennsylvania..... 36, 632, 549 59. 2 8, 212, 882 


Total 1963. ..|112, 427, 410 
At merchant 


p 
Total 1962. .. 114, 227, 183 


Quantity Quantity | Value 


eee | dL | oe | ES | eee eee | Ed 


E 480, 140 


bama 573,527 | $142,759 136, 238 85,990 | $17,247 
California, Colo- 
rado, Utah 390, 722 332, 136 87, 558 404, 732 434,610 | 105,370 
Illinois 130, 135 142, 763 33, 441 (1) 
Indiana 298, ; 69, 123 124,877 49, 237 13, 488 
Maryland and 
New York.......| 1,050,010 1, 069, 514 204, 638 (2) (2) (3) 
Michigan and 
Wisconsin....... 188, 679 104, 323 36, 244 0 | @ |... . . EE 
Missouri, Tennes- 
see, Texas, West 
Meter 485, 262 474, 010 114, 300 81, 582 85, 661 13, 688 
Ohio 747, 907 741, 798 193, 800 534, 150 531, 286 95, 473 
Pennsylvania. .... 9, 166, 731 8,315, 936 752,029 | 2,219,374 2,172,026 | 467,708 
Total 1963...| 0,888,320 7,123, 527 | 1,693,892 | 3, 560, 953 3, 359, 390 | 712, 974 
At merchant 
plants........... 873, 974 403, 831 100, 281 30, 235 31, 488 6, 679 
At furnace plants. .] 6, 514, 346 6, 719, 696 | 1, 593, 611 | 3, 530, 718 


3,327,902 | 706, 205 
Total 1962...| 7,577,883 7,196, 906 | 1,831, 088 | 4, 283, 995 4, 304, 452 |1,042, 776 


1 Included with Indiana. 
3 Included with Pennsylvania. 
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TABLE 50.—Estimated consumption of commercial benzene (excluding Motor 
grade) in the United States, by uses ! 


(Thousand gallons) 
1957-59 1960 1961 1962 1963 
(average) 
BUSTOÓDB AA A II 160, 000 210, 000 210, 000 2 224, 000 248, 000 
Phenol (synthetic) 74, 000 100, 000 100, 000 3 106, 000 117, 000 
Dodecyl benzene 36, 000 37, 000 37, 000 40, 000 36, 000 
Oyclobherane e 30, 000 40, 000 55, 000 65, 000 80, 000 
r cana A 14, 000 15, 000 16, 000 17, 000 19, 000 
DO d KEE 14, 000 16, 000 16, 000 16, 000 17, 000 
Dichlorobenzene and Monochlorobenzene . 11, 000 15, 000 15, 000 16, 000 17, 000 
Maleic anhydride. .......................- 9, 000 17, 000 14, 000 3 15, 000 16, 000 
Benzene hexachloride...................... 3, 000 3, 000 2, 000 1, 000 1, 000 
Dns ene metals 4, 500 4, 500 5, 000 5, 000 5, 000 
itrobenzene 2, 000 2, 000 2, 000 2, 000 2, 000 
Miscellaneous 2¹, 500 9, 000 9, 000 17, 000 20, 000 
RE 7, 000 23, 500 46, 000 3 41, 000 65, 000 
l!!! A 386, 000 492, 000 527, 000 565, 000 643, 000 


1 Coal-Chemicals Committee, American Coke and Coal-Chemicals Institute, Washington, D.C. 
3 Revised figure. 
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GENERAL SUMMARY 


RODUCTION of fuel briquets and packaged fuel continued to 
Pasan in 1963, and the combined output of both fuels was 4 

percent less than in 1962. Briquet production decreased 18,816 
short tons, & decline of 3 percent, and packaged fuel output dropped 
3,224 short tons, an 18-percent decrease. The smaller output of both 
fuels continued the steady downward trend in production by these 
industries that began shortly after World War II when natural gas 
and fuel oil began replacing solid fuels for residential heating. 

Eleven briquet plants with & total maximum productive capacity 
of 2.3 million tons produced 551,000 tons of fuel briquets. "Thirteen 
packaged-fuel plants with & combined maximum annual productive 
capacity of 113,000 tons produced 14,000 tons of packaged fuel. 
All plants in both industries operated at reduced rates. 

West Virginia was the principal briquet producer, but more than 
one-half of the fuel briquets was produced in Indiana, Michigan, and 
Wisconsin. Michigan and Wisconsin were the chief producers of 
packaged fuel. 

Briquets were distributed in 40 States and the District of Columbia, 
and exported to 14 foreign countries. Exports increased substantially 
over those of 1962. Imports decreased 45 percent but were nearly 
12 times the level of the base years, 1957-59. There was no foreign 
trade in packaged fuel. 

The total value of shipments was $8.5 million— $8.2 million for 
briquets and $340,000 for packaged fuel. Briquets were sold at an 
average value of $14.88 per ton, f.o.b. plant, and packaged fuel was 
sold for $23.36 per ton, f.o.b. plant. 


1 Supervisory mineral specialist, 
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Salient statistics on the fuel-briquet and packaged-fuel industries 
are shown in table 1. 


SCOPE OF REPORT 


This report, part of an annual Bureau of Mines publication on the 
mineral industries of the United States, is based upon data submitted 
voluntarily by producers of fuel briquets and packaged fuel. Similar 
reports on the fuel-briquet industry have been published each year 
since 1907, except in 1910 when no data were collected. A report on 
the packaged-fuel industry has been published annually since 1935. 

Except where noted, all data were compiled from reports by pro- 
ducers. Charcoal briquets are not included because they are forest 
products and not considered within the scope of the Bureau's com- 
modity prora 

Complete coverage of both industries was attempted and all known 
producers were canvassed. Of the 12 briquet plants surveyed, 11 
reported production and 1, inactive in 1962, was abandoned. One 
plant in Missouri changed ownership—the Kansas City briquet plant 
of Truax-Traer Coal Co. was sold to Vanco Coal and Material Co. 

Nineteen packaged-fuel plants were canvassed and 13 reported 
production, 4 were abandoned, and 2 did not reply. Two of the 
abandoned plants ran in 1962, but their production was negli- 
gible. The plants that did not reply did not respond in 1962, and in 
all probability have been abandoned. 

uel briquets and packaged fuel are processed fuels of mineral 
origin. 'The two fuels are similar in that both are prepared from 
fine-sized, solid fuels that are mixed with & binding material and com- 
pacted with heat and pressure. They differ, however, in physical 
properties and manner of use. Briquets generally are produced in 
illow-shaped forms, 2 to 4 inches long; made with & water insoluble 
binder: and handled and used as bulk solid fuel, chiefly for cooking 
and residential heating. Packaged fuel is produced as 3- or 4-inch 
cubes, six or eight of which are wrapped together in heavy paper to 
form a package that is burned as a unit. Although packaged fuel 
is used principally for space heating, it is a specialty fuel, used largely 
to supplement other fuels in the months preceding and following the 
regular heating season. Briquet plants are relatively large and usually 
are located at mines or coal-unloading docks. Most packaged-fuel 
lants are small and operate in conjunction with coal yards. A few, 
c are relatively large, and these plants account for the major 
part of the packaged-fuel output. 

Data on production and shipments of briquets are shown by geo- 
graphic regions, arbitrarily established, to avoid revealing individual 
plant data in States with less than three producers. States in each 
region are as follows: Eastern—West Virginia; central—Indiana, 
Michigan, and Wisconsin; western—Missouri and North Dakota. 

No information on stocks was collected because briquets and pack- 
aged fuel usually are sold as produced. 

The term “capacity” in this report refers to the total maximum 
quantity of fuel that each industry could produce if all active plants, 
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TABLE 1.—Salient fuel-briquet and packaged-fuel statistics 


1957-59 1960 1961 1962 1963 
(average) 
Fuel briquets: 
United States: 
Production.......... short tons..| 1,002,054 744, 385 572, 204 570, 023 551, 207 
Shipments 1. do- 999, 444 744, 934 567, 779 569, 913 551, 459 
Value of sbipnments $13, 471, 783 | $10, 439, 097 | $7,956,102 | $8,597,021 | $8, 207, 989 
A verage per ton, f.o.b. plant... $13. 48 $14. 01 $14. 01 $15. 08 $14. 88 
Imports short 40 406 5, 529 7, 338 8, 396 4, 620 
Exports DEN 921 550 21, 126 12, 731 18, 596 EH 350 
Consumption, apparent š ido 729, 337 562, 386 559, 713 
World production............. do... 117, 000 000 1119,400, 000 |1124,600, 000 |4130,500, 000 1134, 000 000 
Packaged fuel: 
United States: 
Production................ do 38, 923 24, 706 19, 180 17, 439 14, 215 
Shipments......................- 38, 432 24, 940 19, 005 17, 259 14, 555 
Value of shipments. ............. $868, 112 $584, 956 $441, 497 $394, 065 $340, 021 
Average per ton, f.o.b. plant... $22. 59 $23. 45 $23. 23 $22. 83 $23. 36 


1 Includes briquets used by producers. 
3 As reported by the Bureau of the Census. "This figure differs from the tota] reported by producing 
companies (shown in table 7) to the Bureau of Mines. 
3 Shipments plus imports minus exports. Import and export data do not include briquets made from 
Dd products. 
v : 


4.0 


3.0 š 


Fuel briquets 


= m 
o O 


MILLION SHORT TONS 
O 


Packaged fuel 


O 
1945 1950 1955 1960 


FIGURE 1.—Production of fuel SE 1 8 packaged fuel in the United States, 
1 3 


292 MINERALS YEARBOOK, 1963 


working their regular number of shifts each day but allowing for un- 
avoidable shutdowns, operated at a maximum rate for a year. The 
quantities shown include only plants that reported production for 
1963. These plants, however, account for virtually the entire capacity 
of both industries. 

The terms “consumption” and “distribution” were used synony- 
mously because it was assumed that, with the exception of the briquets 
exported, the fuels were consumed in the States to which shipped 
by producers. 


FUEL BRIQUETS 


CAPACITY 


All briquet plants that operated in 1962 were in operation in 1963, 
and the productive capacity of the industry remained at virtually 
the level of the previous year. One plant changed hands during 
the year, however, and the new operator reported a slightly higher 
capacity. Plant capacities ranged from 45,000 to 600,000 tons per 
year, but nearly one-half of the plants had capacities of 100,000 tons 
or less. The total capacity of the industry was 2.3 million tons, 
about three-fourths that of the base years 1957-59 and, roughly 
one-half the capacity of a decade ago. 

oe on the annual capacity of fuel-briquet plants are shown in 
table 2. 


TABLE 2.—Annual capacity and production of fuel-briquet plants in the 
United States 


capacity 
i NTC EPUM CE 15 | 2,955,500 , 120 29.3 
Jö 88 14 | 2,624, 500 744, 385 28. 4 
VOGT AA ee eee tb u AA aay test 12 | 2,344, 500 j 24.4 
Eelere 11 2, 307, 500 570, 023 24. 7 
1963: 
Plants with capacity of— 
Less nen e. ͤ O 
25,000 to less than 100,000 tons 3 180, 000 22, 119 12. 3 
100,000 to less than 200,000 tons 4 647, 500 186, 861 28. 9 
200,000 to less than 400,000 Long a 1 (1) ( (1) 
400,000 or more tons 3| 1,500,000 342, 227 8 
HN E 11 2, 327, 500 551, 207 
Plants with production of— 
Less than 5,000 tons 2 (2) (2) (2) 
5,000 to less than 10,000 ass.. d bose cece 
10,000 to less than 25,000 tons 4 580, 000 78, 296 13.5 
25,000 to less than 100,000 tons —— 2 4| 1,747,500 472, 911 27.1 
100,000 or more Long lll... 1 (8) (3) (3) 
rr ĩð;ĩ 11 2,327,500 551, 207 23. 7 


1 Combined with 100, 000 to less than 200,000 tons“ to avoid disclosing individual company data. 
3 Combined with ‘10,000 to less than 25,000 tons” to avoid disclosing individual company data. 
3 Combined with 25,000 to less than 100,000 tons” to avoid disclosing individual company data. 
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PRODUCTION 


Eight plants reported decreases in production in 1963, but the loss 
in total output was nearly offset by the increased production of three 
other plants. Total production was 551,207 tons, a 3-percent decrease 
from 1962. Annual output, currently, is about one-half as large as 
in the base years, 1957-59, and less than one-fifth that of 1947, the 
year of peak production. The decline in output in 1963 continued a 
trend that began in 1948 as fuel oil and natural gas moved into heating 
markets formerly held by solid fuels. 

Eleven briquet plants in six States were in operation. West 
Virginia, with one plant, was the largest producer. Wisconsin had 
five plants and ranked second in output. The combined production 
of these two States was, roughly, three-fourths of the total. Other 
producing States and the number of active plants in each, in order of 
output were: Michigan, one; Missouri, two; and North Dakota and 
Indiana, one each. 

Because briquets are used chiefly for space heating and are sold as 
produced, production was seasonal; monthly output ranged from 
93,000 tons in January to less than 12,000 tons in July. Total output 
of the industry, in terms of maximum productive capacity, was only 
23.7 percent. 

The quantity of briquets produced and sold, production by months, 
the value of shipments, and the number of active plants are shown in 
tables 3 and 4. Figure 1 shows the decline in production since 1945. 


TABLE 3.—Production and shipments of fuel briquets in the United States, 


by regions 
Shipments! 
Active | Production 
Region plants | (short tons) Value 
Short tons 


Total Average 


————— Hy | —— Dn eegend 2üAEũäũ A 


1962: 
Eastern States (3) (3) (2) (2) 
Central States 347, 318 348, 062 $5, 448, 149 $15. 65 
Western States 222, 705 221, 851 3, 148, 872 14. 19 
Total uz; cdo 570, 023 569, 913 8, 597,021 15.08 
1963: 
Eastern States (3) (3) (3) (3) 
Central States 293, 610 290, 066 4, 627, 934 15. 95 
Western States 257, 597 261, 393 3, 580, 055 13. 70 
!!! 8 551, 207 551, 459 8, 207, 989 14. 88 


Includes 1, 464 tons in 1962 used by producers. 
3 Included with Western States” to avoid disclosing individual company data. 


TABLE 4.—Production of fuel briquets in the United States in 1963, by months 


Month Short tons Month Short tons Month Short tons 
January 93, 362 [May 29, 037 || September 41, 487 
February 59,541 || June 26,148 || October 71,975 
March. 28, 708 July . . 11,806 || November 75, 560 


April 15,962 August 16, 341 || December 86, 280 
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RAW MATERIALS 


Raw Fuels.—Briquets were manufactured from 7 different fuels in 
1963. Nearly three-fourths of the total raw fuels was low-volatile 
bituminous coal, and 20 percent was petroleum coke. "The remainder 
(about 7 percent of the total) was Pennsylvania anthracite, other 
anthracite, semianthracite, high-volatile bituminous coal, and lignite 
char. All but five plants used more than one type of raw fuel. In 
most instances, those plants using more than one type combined the 
fuels to produce 8 composite briquet. Fourteen percent of the raw 
fuels originated from screenings in coal yards; the remainder was 
supplied chiefly by mines and unloading docks. 

The average value at the plant of all raw fuels received was $8.14. 
Qs was 85 percent of the average unit value of total raw materials 
used. 

Binders.— Thirty-eight thousand tons of binding materials was 
consumed in 1963. Included in this quantity was 416 tons of spray 
oil used at 2 plants for dustproofing. Petroleum asphalt, the princi- 
pal briquet binder, was used exclusively by 10 plants. Asphalt was 
preferred because it has good cohesive properties; is relatively low in 
cost; has & low-ash content; and is insoluble in water. One plant, 
manufacturing barbecue briquets from lignite char, used starch for a 
binder. Starch is à more costly binding material, but asphalt cannot 
be used in barbecue briquets because of its high-volatile matter 
content. 

Excluding water, binders constituted 7 percent of the total raw 
materials, the same percentage as in 1962. The quantities consumed 
at individual plants ranged from 5 to 11 percent of the total raw 
materials. 

Theaverage value per ton of all binders consumed (including spray oil) 
was $29.34. On the basis of cost per unit of production, the average 
value of the binder used to produce each ton of briquets was $2.01. 
This was about one-fifth of the average value of the total raw materials 
used in each ton of briquets. 

The quantities and values of raw materials used by fuel-briquet 
plants are shown in tables 5 and 6. 


TABLE 5.—Raw fuels used in making fuel briquets in the United States in 1963 


Number 


Type of plants Value 
Short tons 
Average 

Anthracite: 

Pennsylvania................................2...2..- 2 () 

Other than Pennsylvania. aa. 1 (1) 
Semianthracite. ........ 22.22 22 c LLL ee 1 (1) 
Bituminous coal: 

Low-volatile.......-...-..--...-.------------------ 9 381, 576 | $3, 027, 456 $7. 93 

High-volatile................---.--..--------------- 1 1) 1 ( 
Petroleum coke. Hg 6 108, 560 847, 245 8. 18 
tf ⁵ð L 1 1 1 (1) 
ETC d EE EE 40, 755 405, 850 9.96 

PT ³ ³ AA A 525,891 | 4,280,551 8.14 


1 Included with Undistributedꝰ to avoid disclosing individual company data. 
3 Some plants used more than 1 type of raw fuel; hence, the number of plants exceeds the total shown. 
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TABLE 6.—Quantity and value of raw materials used in making fuel briquets 
in the United States in 1963, by regions 


Value 
Region Short tons 
Total Average 
Fuels: 
Eastern States. (1) (1) (1) 
Central StateenerrMzklsd-s eee 284, 356 $2, 671, 490 $9. 39 
Western States LL Ll. l.l el... -- 241, 535 1, 609, 061 6. 66 
„ dd E 525, 891 4, 280, 551 8. 14 
Binders: 3 
Eastern States (1) (1) (1) 
Central Statenns .. 21, 783 573, 752 26. 34 
Western States._......--.-.-.----- eee 16, 049 536, 310 33. 42 
SAA A AA 37, 832 1, 110, 062 29. 34 
Fuels and binders: 
Eastern States (1) (1) (1) 
Central States. 306, 139 3, 245, 242 10. 60 
Western States 257, 584 2, 145, 371 8.33 
ee ß 563, 723 5, 390, 613 9. 56 


1 Included with Western States” to avoid disclosing individual company data. 
3 Includes 416 tons of spray oil used by 2 plants for dustproofing briquets. 


SHIPMENTS 


Briquets were distributed in 40 States and the District of Columbia, 
and exported to 14 foreign countries. The quantities distributed to in- 
dividual States varied greatly, however, ranging from only 3 tons to 
Wyoming to 94,000 tons to Michigan. 

Virtually the same quantity of briquets was distributed in 1963 as 
was produced. Excluding exports, three-fourths of the total was 
distributed in seven central and north central States—Indiana, 
Michigan, Minnesota, Missouri, North Dakota, Ohio, and Wisconsin. 
Michigan was the largest consumer, followed by Wisconsin, Minnesota, 
and Indiana. These four States alone received about one-half of the 
briquets distributed by producers in the United States and shipped 
abroad. West Virginia, the largest producer, shipped virtually all of 
its production out of the State. 

About three-fourths of the briquets distributed were shipped by 
rail. The mode of transportation varied, however, with the producin 
region. Virtually all briquets produced in West Virginia were shippe 
by rail because most markets were too distant for practical delivery 
by truck. About two-thirds of the briquets distributed in the central 
States also were shipped by rail. But two central States—Indiana 
and Michigan—retained the bulk of their production, and these 
shipments were delivered principally by truck. 

xcept for a small quantity of briquets sold in bags, all briquets 
were shipped and sold as bulk fuel. Shipments by State of origin 
were not shown because of the small number of producing companies 
in most States. 

The destinations of briquets used and sold and method of shipment 
in 1963 are shown in tables 7 and 8. 
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TABLE 7.—Destination of fuel briquets used and sold by producers 1 


(Short tons) 
Destination 1962 1963 Destination 1962 1963 

eee, ces 40 185 || New York.................-.- 1, 353 1, 941 
California. ................... 2. 910 3.815 || North Carolina 18, 554 17, 726 
Colorado 707 374 || North Dakota. 31, 308 19, 535 
Connecticut.................. 244 196 || Ohio___ cR wc eer 31, 097 29, 343 
District of Columbia 103 113 || Oklahoma 38 
Florida... A 52 REPRE S Oregon 60 361 
TIAWASl AAA EE 60 || Pennsylvania................- 349 512 
dale 180 14 || Rhode Island. 15 
ef RS ERA 20, 773 15,880 || South Carolina 771 576 
Indiaas Ee 42, 768 38,599 || South Dakota 25, 305 20, 512 
I.. ð K 19. 237 13,833 || Tennessee 

KBDS85:..-. 1, 825 1.011 D ee. A wee 558 
Kentucky... ooo... : 2,644 || Utah... o 0 00000 330 356 
Marylanß ggg 607 873 || Virginia 29, 687 27,172 
Massachusetts g- 124 518 || Washington 1,915 1,530 
Michigan..................... 98, 134 94,315 || West Virginia... 276 302 
Minnesota. 77. 094 59, 218 || Wisconsin.................... 114, 364 88, 798 
Missouri 38, 062 24,755 || Wyoming 2 3 
Montana 189 101 > A P 
Nebraska 2, 955 1, 956 rr AS 565. 238 470, 528 
N“. AAA 20 Erported ----------------- 4, 675 280, 931 
New Hampshire-------------- 79 52 | === 
New Jersey 518 2, 060 Grand total. ........... 569, 913 551, 459 
New Medien. 102 


1 Based upon reports from producers showing destination of briquets used and sold. 
PU zeported by producers, this quantity is substantially greater than the total reported by the Bureau 
of the Census. 


TABLE 8.—Shipments of fuel briquets in the United States, by method of 
transportation ! 


(Short tons) 
1962 1963 
Origin = = Ses 
Rail Truck Total Rail Truck Total 

Eastern States (2) (2) (2) (2) (2) (2) 
Central States... 233,349 | 113,009 | 346,958 | 187,979 | 102,087 290, 066 
Western States 182, 415 39,076 | 221,491 | 234,797 26, 500 201, 393 

Total... A 415,764 | 152,085 | 568,449 | 422,776 | 128, 683 551, 459 


1 Includes shipments destined for export as reported by producers directly to the Bureau of Mines. 
? Included with “Western States” to avoid disclosing individual company data. 


VALUE AND PRICE 


The total value of briquet shipments, based upon an average price 
of $14.88 per ton, f.o.b. plant, was $8,207,989. "This was & 5-percent 
decrease in total value from 1962 and a $0.20-per-ton decrease in the 
average unit value. Plant prices varied somewhat with the area 
in which briquets were produced. Those produced in the eastern 
region had relatively low f.o.b. plant values because they were pro- 
duced at mines from local fuels, whereas briquets produced in the 
central and western States were manufactured from more costly 
raw fuels that, in most instances, included additional charges for 
transportation. The briquets produced in the East, however, were 
shipped to more distant markets, and transportation costs were 
included in retail prices at the point of consumption. In general, 
briquets that were produced and sold in a producing area of the 
central and western States were competitively priced at the retail 
1 8 sa briquets produced in the East and shipped to more distant 
markets. 
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FOREIGN TRADE ? 


Imports of fuel briquets decreased 45 percent compared with 1962, 
but were still about 12 times higher than the level of the base years, 
1957-59. "The total quantity imported in 1963 was 4,620 tons, and 
all shipments were from Canada. Ninety-three percent of the total 
entered the United States through the Dakota and Montana and 
Idaho customs districts. These were principally bulk shipments 
that, presumably, were consumed in the northwest areas. 

The unit value of imported briquets decreased from $48.81 per ton 
in 1962 to $17.71 in 1963, a decline caused principally by & change 
in type of shipments. Whereas virtually all briquets imported in 
1962 were packaged, most of the shipments in 1963 were in bulk. 

Exports increased substantially in 1963, but the exact quantities 
exported to Europe are not known. See tables 1, 7, and 10. It 
is estimated that total exports for the year ranged between 85,000 and 
90,000 tons. This is about five times the quantity of briquets ex- 
ported in 1962 and nearly twice the amount exported in the base years, 
1957-59. Europe was the principal export market, receiving an 
estimated 85 to 90 percent of the totalshipments. Most of the briquets 
exported to Europe were shipped to Germany, the Netherlands, and 
Italy. "The remainder was shipped principally to Canada. Exports 
to Canada were only about one-half as large as in 1962, and about one- 
sixth the size of the base years. 

Export and import data are shown in tables 1, 7, 9, and 10. 


TABLE 9.—Fuel briquets (coal and coke) imported for consumption in the 
United States, by countries and customs districts 


1961 1962 1963 
Country and customs district, — ... 


Short Value Short Value 
to 


tons ns 
Canada: 
Buffalo... oes Sector 1,821 | $91,877 3, 166 | $156, 633 140 $7, 000 
TEE 921 | 48,014 1,101 | 40, 614 1, 289 18, 957 
Duluth and Superior 187 9, 341 135 , DE 
ER EE 96 3, 427 162 5, 581 127 6, 879 
Mienen tee or eas 500 26, 278 1, 006 57, 698 1, 687 
Montana and Idaho 1,477 73, 758 1, 341 8, 028 47, 300 
as | a WE aa EE 2,100 | 104,192 L 462 74, e . 
Jic AA EE 7,102 | 356, 887 8,373 | 408,297 4, 620 81, 823 
Japan 
lll! AA 25 1,543 11 7 DIES 
Los Angeles 135 (A AA A 8 
New e ! 88 (!) ¡CEA E 8 
San Francisco — -0MM 20 982 8 JJ ss su so sos 
Washington 50 PJ) ͤ ³ AAA AAA 8 
Pl AAA 230 12, 632 14 |} 9% 88 
United Kingdom: Los Angeles 6 9 0 Ee 
Grand total......................... 7,938 | 369,985 8,396 | 409,800 4, 620 81, 823 


1 Less than 1 ton. 
Source: Bureau of the Census. 


3 Figures on imports and exports compiled from records of the Bureau of the Census. 
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TABLE 10.—fuel briquets (coal and coke) exported from the United States, by 
countries of destination and customs districts 
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o 


1961 1962 


Short Value Short Value 


E —ö— —— | — | — m —ñ— ypPQr — — 


Country or area: 


North America: 
Bahamas AA ß ß PR EE, A 
ia PO 8 $232 
British Honduras 270 
AO EA 213, 314 
TA sss [ 221... . . . ²ð W DEE 
Costa Ron. AAA ME, EEN 650 
Dominican Republic. ............ 5,670 
ETA A ß ß e 
Leeward and Windward Islands . 
E A 2, $ 
Total.___ caca 223, 191 
South America: 
Seer ⅛ ᷣ O EEN 
e E, PA E, VE 
ám EEGEN 832 
Venezuela 676 
Tot a iseng 1, 508 
Europe: 
any: MAA A AE E EE 
SOON AAA A AAA 8 1, 841 
ke) 3 BEER A A 1,841 
Asia: 
Indonesia EENEG, „ / ð ͤ // ̃ d 
Jap All ³— ; F b 
Nansei and Nanpo Islands 5, 690 
Saudi Arabia 300 
VOCE) EEN 5, 990 
Africa: 
Liberia_._..... A w, rr EA 
Western Equatorial Africa, n. e.. 426 
rr . cue chem 426 
Oceania: Australia. A E ð· W ME 728 43, 973 
Grand total... 232, 956 | 212,380 206, 864 
Customs district: 
eee 19, 366 400 6,070 
je LC EE, PA AAA 25, 490 |..........|.......... 
Doss. T. SS 51, 676 1, 762 25, 870 
EL and Buperior................- , 947 1, 583 23, 053 
JJ) CM MORE -˙ʃ1ßh)) 67 836 
Florida EE, 8 464 28 406 
Galves ton [ 187  À 42,440 |..........|....-....- 170 2, 564 
%%% EEN EEN 2, 563 156 2, 203 
AA PRA ⁵ðZ A emm 728 43, 978 
Men, A PEA A S A 
Michigan 62, 203 4, 267 57, 644 
Mobile 5, 670 661 10, 285 
Montana and Idaho... ..............|  127| 16800 |..........|]......-.-.|.--..-----.]|..-------- 
New Orleans gg 73 920 69 976 
Naw die d EE 8, 507 951 13, 404 
EE EE, KEE WEE PA | ras tcp 425 000 
Philadelphia SJ .ʃ( NE oe Cus apay AO 
Bt L S au u kran EE 8, 066 1, 050 12, 620 
San Diego 63 900 
Vermont. hh 8 879: A ISL. 
Washington ée WEE, PRON OUR AN 
Total A . 232, 956 | 212,380 206, 864 


1 Adjusted by Bureau of Mines to none. 
" 3 Pranas 68,551 short tons exported to Europe, detail not available, as reported to the Bureau of Mines 
y producers. 


Source: Bureau of the Census. 
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TECHNOLOGY 


Details of a process for manufacturing smokeless barbecue briquets 
from lignite char were revealed recently by the Husky Oil Co. of Cody, 
Wyo. Culminating a 2-year research program at the Husky briquet- 
ting plant in Dickinson, N. Dak., Husky personnel, in conjunction 
with Arthur D. Little, Inc., developed a clean-burning lignite briquet 
that appears to be capable of competing very favorably with hardwood 
charcoal briquets for use in barbecue grills, ovens, and broilers. 

The process consists, essentially, of the carbonization of sized lignite; 
the removal of pyrites after carbonization; grinding, mixing, and bri- 
quetting of the char; and the drying and bagging of briquets. Crushed 
hgnite, 2 to 4 inches in size, first passes through the predryer section 
of a Lurgi carbonizer where it is dried and partially disintegrated by 
hot internal gases, then moves by gravity into a carbonizing area 
through eight connecting chutes. Here, tar and gases are freed from 
the lignite by the action of hot gases produced in the carbonizer, and 
the lignite is converted to char. Upon reaching final carbonizing 
temperature (900° to 1,0009 F), the char gravitates to the bottom of 
the retort where it is cooled and removed through an air-lock valve 
system. Tar and gases, discharged from the retort, are separated in 
an electrostatic precipitator, and the tar is distilled in a batch-type 
unit to yield creosote oil and pitch. The gases are cooled and recycled 
to the carbonizer where they are burned to provide the heat required 
for the process. 

Sulfur-laden pyrites that did not disintegrate during carbonization 
are removed from the char by a bar screen and air-flotation tables, 
and the char is crushed to approximately 4 mesh. The fine char 
particles then are conveyed pneumatically to an elevated storage 
hopper from which they are discharged in predetermined amounts to 
a mixer and mixed with starch binder. After thorough dry mixing, 
water (12 to 15 percent by weight) is added and, after another mixing 
cycle, the batch is discharged to a ribbon blender that feeds two 
Komarek-Greaves presses that compact the wet mix under 5,000 to 
10,000 pounds per square inch pressure. Finally, the briquets are 
screened, dried to about 4-percent moisture, cooled for 72 hours, and 
then packaged. 

A new method for producing strong, binderless briquets from fine, 
low-volatile bituminous coals by pretreating the coal with paradi- 
chlorobenzene or naphthalene vapors was discovered recently by the 
Coal Research Bureau of the University of West Virginia.* Previous 
studies showed that binderless coal briquets were weak when com- 
pacted under moderate pressures because the density of briquets 
decreased upon removal of compacting pressures, because of the 
relaxation of coal particles within the briquet. Previous researchers 
attributed this relaxation to the elastic properties of powders being 
compressed. This investigation revealed, however, that expansion 
of gases within the briquet was responsible for a significant portion 
of the relaxation and that,the removal or reduction of these gases 

3 Margolin, S. V., and Henderson, C. M. Processing of Lignite to Commercial Products. Proc, Interna- 
tional Briquetting Assoc. 8th Biennial Conf., Denver, Colo., Aug. 1963, pp. 98-107. 
4 Solomon, J. A., and Enright, R.J. An Investigation Into Powder Compaction With Particular Empha- 


sison Low-Volatile Bituminous Coal. Proc. International Briquetting Assoc. 8th Biennial' Conf., Denver, 
Colo., Aug. 1963, pp. 61-71. 
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from the coal before compaction would result in briquets that were 
superior in strength and density to briquets made from untreated coal. 

Essentially, the process consists of storing coal over 8 bed of naph- 
thalene or paradichlorobenzene crystals to allow the vapors of these 
volatile chemicals to absorb gases that are on the surface of the coal 
or in capillaries in the coal particles. The optimum exposure time 
has not been determined, but briquets made from the same coal 
sample and compacted under similar pressures had break strengths 
that increased directly with the time of exposure. A comparison of 
briquets compacted at pressures of 16,000 pounds per square inch 
showed that raw coal briquets broke at 940 pounds per square inch 
while briquets of coal exposed for 7 days broke at 1,590 pounds per 
square inch and those of 90-day-exposure coal broke at 1,990 pounds 
per square inch. 

A new method developed by the Consolidation Coal Co. for pre- 
paring metallurgical fuel from noncoking coals is described in U.S. 
patent 3,051,628.5 In this process, coal is carbonized at low tempera- 
tures, and the resulting char then is heated further to cause shrinkage. 
Tar recovered from the carbonization is distilled, and the resultant 
pitch is first airblown to increase its carbon content, then blended 
with middle oils, which are also recovered in the distillation. This 
mixture, used for binder, is added to the char in a ratio of 1 to 4, and 
after briquetting, the briquets are carbonized. 

A French patent (1,317,195) issued in 1962 describes another 
method for producing smokeless fuel briquets.£ In this process, coals 
ranging from low-volatile bituminous to anthracite were crushed below 
1 millimeter in size and mixed with 5- to 8-percent pitch, 1- to 2%- 

ercent sulfur, 1- to 2-percent anthracene oil, and 5-percent water. 

his mixture is immediately briquetted after being heated to 95° to 
100? C, and the briquets then are carbonized at 700° C. Carbonizing 
time, depending upon the rank of coal used, ranges from about 1% 
hours for anthracite to nearly 6 hours for bituminous coal. 


PACKAGED FUEL 
CAPACITY 


Maximum annual productive capacity of the packaged-fuel indus- 
try in 1963 was 113,000 tons. Although two small plants were 
abandoned, several plants reported slightly higher capacities, and 
the total capacity of the industry remained at about the 1962 level. 
As with the briquet industry, packaged-fuel operations have declined 
steadily in number in the past decade, and the industry, currently, is 
about one-third as large as in 1952, the year before the beginning of 
thedecline. Although this industry has more plants than the briquet 
industry, it is but one-twentieth the size. Most packaged-fuel plants 
are small; eight had capacities of less than 5,000 tons, and only one 
was capable of producing over 25,000 tons. 

1 557 on the annual capacity of packaged-fuel plants are shown in 
table 11. 


5 Coke Review. The British Coke Research Assoc., v. 1, No. 1, Jan.-Mar. 1963, p. 19. 
6 Coke Review. The British Coke Research Assoc., v. 2, No. 2, Apr.-Jun. 1963, p. 19. 


FUEL BRIQUETS AND PACKAGED FUEL 301 


TABLE 11.—Annual capacity and production of packaged-fuel plants in the 
United States 


Production 
Active Annual 


plants capacity 
(short tons)| Short tons | Percent of 
capacity 


JJ... y O 21 138,100 33,715 24.4 
19800. AA E A A ĩð 19 123, 000 24, 706 20.1 
1111 Cc ĩͤ 8 16 114, 300 19, 180 16.8 
%%%». ͤ yd dd 15 112, 900 17, 439 15.4 
1963: 
Plants with capacity of— 
th ¿000 EES ůołðů c 8 16,500 2, 038 12.4 
10,000 to less than e 1 
0 less than 15, ) 1 
15,000 to less than 25,000 tons. 1 |f *9,800 | 112,177 12.6 
25,000 or more tonS__....-.-----.----------------- 1 
EE ee ee 13 113, 300 14,215 12.5 
Plants with production of— 
oo... 10 31, 300 2, 507 8.0 
1,000 to less than 3,000 tons 2 
3,000 to less than 5,000 tons 1 82, 000 1 11,708 14.3 
5,000 or more tons 1 
VE 13 113,300 14,215 12.5 


1 Combined to avoid disclosing individual company data. 


PRODUCTION 


Total output in 1963 was 14,215 tons, an 18-pereent decrease from 
1962. All but one plant reported less output than in the previous 
year. Production rates also declined. "The average rate of operation 
for the industry, based upon maximum productive capacity, was 12.5 
percent, 2.9 points lower than in 1962, and 14.6 points less than the 
average production rate of the base years, 1957-59. 

Thirteen producers in seven States reported production. Michigan, 
the largest producer, had 56 percent of the total output. Indiana, 
Ohio, and Wisconsin produced most of the remainder. Michigan and 
Ohio, with four plants each, had the largest number of operations. 
Plants in Ohio were small, however, and total output of the State 
was only 1,080 tons. 

Production was seasonal, ranging from 2,387 tons in January to 294 
tons in May. All packaged fuel produced in 1963 was sold, plus a 
small quantity that remained from production in 1962. 

The quantity of packaged fuel produced and sold, production by 


months, and the value of shipments are shown in tables 12 and 13. 


RAW MATERIALS 


Raw Fuels.—Virtually all packaged fuel was manufactured from 
low-volatile bituminous coal. One plant, however, used a small 
quantity of petroleum coke in addition to bituminous coal. 

Five plants used yard screenings exclusively; four used raw fuels 
purchased from other sources; and four used both types. Most of 
the smaller plants confined their output to available yard screenings. 
Yard screenings accounted for only 8 percent of the total raw fuels, 
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TABLE 12.—Production and shipments of packaged fuel in the United States, 


by States 
Shipments 
Production 
Btate lan (short tons) 


1962: 


Indiana ..--------- ... .. TES RES (1) (1) 

Michigan 8.874 8. 694 $210, 669 $24. 23 
A 1,274 1,274 27,215 21.36 
Other States 3__........--.-------- 7,291 7,291 156,181 21. 42 
Poll! 8 17, 439 17, 259 394, 065 22. 83 
1963: .. a 

Indiana ee c Re e ce e e (1) (1) (1) ( 
Miene .... ............. 7,998 8,342 200, 046 23. 98 
Le ————————" 1, 080 1, 068 23, 482 1. 99 
Other States 3. 5, 137 5, 145 116, 493 22. 64 
Poe! 14,215 14,555 340, 021 23. 36 


1 Included with “Other States" to avoid disclosing individual company data. 
3 Illinois, Virginia, Wisconsin. 


TABLE 13.—Production of packaged fuel in the United States in 1968, by months 


Month Short tons Month Month Short tons 


em em ep em em — em ep — — pm em  )— ep gr er 2 " pe -~an em em ot e —— e 


however, because a few of the larger plants used coal purchased from 
other sources, chiefly docks and other loading and unloading points. 

The average value per ton of raw fuels consumed was $9.34, 94 
percent of the cost per ton of total raw materials. 

Binders.—Starch was used exclusively as a binder by 12 of the 
13 active plants. Starch was preferred because it is an excellent 
packaged-fuel binder that is relatively low in cost. Only small 
quantities of starch are required for each unit of production. One 
large plant used petroleum asphalt for binder. Asphalt is cheaper 
than starch, but considerably more asphalt is required for each ton 
of packaged fuel produced. 

Plants in Michigan and Ohio used only starch, and the average 
value per ton for binders in these States was $106 and $109, re- 
spectively. Exact dat& on binders could not be shown, but plants 
in these States used, roughly, 10 pounds of starch, worth about 
$0.55, to produce each ton of packaged fuel. 'The low unit value of 
the binder used by plants in other States was influenced by a large 
quantity of asphalt consumed by one plant in Wisconsin. 

Table 14 shows the quantity and value of raw materials consumed. 


SHIPMENTS 


All packaged fuel was sold locally except the output of one plant. 
Of the quantity sold in the local area, about one-fifth was purchased 
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TABLE 14.—Quantity and value of raw materials used in making packaged fuel 
in the United States in 1963, by States 


Value 
State Short tons 
Total Average 

Is: 
Michigan... L... u... ĩðVjv ͥ⁰ͥ⁰ 7,998 $76,361 | ` $9. 55 
LEE 1,079 10,730 9.94 
Other States T" 5,114 45,492 8. 90 
z 14,191 132, 583 9. 34 
Meine 35 3, 706 105. 89 
JJ ]ðVi 8 9 981 109. 00 
Other States . et 131 5,717 43.64 
vk, E 175 10,404 89. 45 

Fuels and binders 

Michigan EE 8, 033 80, 067 9. 97 
OO caros ⁰⁰⁰yd y LINE 1, 088 11,711 10. 76 
Other States itt ide eem cur 5, 245 51,209 9. 76 
Grand total. E 14, 366 142, 987 9. 95 


1 Illinois, Indiana, Virginia, Wisconsin. 


by consumers at the plant where it was manufactured. The re- 
mainder was delivered by producers. Demand was greater than 
production, and shipments exceeded output by a few hundred tons. 
Shipments out of the local area were principally by truck, but a small 
quantity of packaged fuel was shipped by rail. 


VALUE AND PRICE 


The total value of shipments, based upon an average price of 
$23.36 per ton, f.o.b. plant, was $340,000. Compared with 1962, 
the unit value of packaged fuel increased 2 percent. 

The average Slant price of packaged fuel was about one-third 
greater than the f.o.b. plant value of fuel briquets, but the values 
are not comparable because the products and the methods in which 
they are marketed are different. Because most briquets were sold 
in bulk for residential heating, their prices were largely competitive 
with other quality bulk solid fuels. Also, briquets were sold princi- 
pally through wholesale and retail channels and the actual price 
to the consumer was substantially greater than the f.o.b. plant value. 
Packaged fuel, however, is a specialty item, sold chiefly in small 
quantities directly to the consumer, and the f.o.b. plant value is 
approximately equivalent of the retail price. 


WORLD REVIEW 


World production of fuel briquets and other processed solid fuels 
of mineral origin was estimated at 134 million tons for 1963, a 3- 
percent increase over output in 1962 and 15 percent more than was 
produced in the base years, 1957-59. Most of the increase was 
attributed to larger outputs in Europe, chiefly in France, West Ger- 
many, and Belgium. 
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Virtually all European countries produced briquets, and Europe's 
output was 90 percent of the world total. East Germany, the largest 
producer, had 55 percent of Europe's output and 49 percent of total 
production throughout the world. Briquets were used extensively 
in East Germany for residential and industrial fuel, and some were 
carbonized for use in metallurgical applications. Currently, about 
one-half of East Germany's total requirement of fuels for energy 
(88 million tons of coal-equivalent in 1962) is supplied by briquets, 
all made from lignite. In addition, East Germany exported 6 million 
tons of lignite briquets in 1962. 

West Germany ranked second in output with 18 percent of the 
world total. Roughly, three-fourths of West Germany's production 
was lignite briquets; the remainder was produced from bituminous 
coal and anthracite. Briquets were used principally in West Germany 
for domestic fuel, but it is estimated that about one-fifth of the 
production was consumed by power stations, railroads, ships, iron 
and steel works, and other industries. West Germany exported 1.7 
million tons of lignite briquets and 500,000 tons of coal briquets in 
1963. 

Ranking third in world output, briquet production in the U.S.S.R. 
was estimated at 9.4 million tons, 7 percent of the world total. Data 
were not available on the quantity of different fuels briquetted, but 
it was estimated that perhaps one-third was manufactured from peat 
and the remainder, from bituminous coal and anthracite. As in 
other European countries, briquets were used in the Soviet Union 
principally for domestic heating and for fuel by light industries. 

Briquet production in France increased 15 percent over that of 
1962, and output was at the highest level since 1957. With 8.8 
million tons, France was fourth in world output. French briquets 
were made principally from bituminous coal and anthracite, and 
about 90 percent of the total was consumed for domestic fuel. Most 
of the remainder was used by railroads and industrial plants. 

Other European countries with substantial production were 
Belgium, United Kingdom, the Netherlands, Spain, and Hungary. 
All produced more than 1 million tons, and their combined output 
was 6 percent of the total of all countries. 

Eight percent of all briquets were produced in Asia, chiefly in 
Korea and Japan. Both countries used large quantities of briquets 
for domestic heating and cooking. In Japan about one-half of the 
briquets, made from anthracite, or a mixture of anthracite and coke, 
were used for household fuel. Several million tons additional were 
made from bituminous coal and used for fuel by the Japanese Railway 
Corp. 

Australis produced 2 million tons of briquets and ranked eighth in 
world output. Australia's production, also, was consumed princi- 
pally for domestic heating, but some briquets were used in power 
stations and other industrial plants. 

The United States, with 0.4 percent of the total, was 15th in world 
production. 

Total output of fuel briquets and packaged fuel, by countries, is 
shown in table 15. 
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TABLE 15.—World production of fuel briquets and packaged fuel, by countries ! 


(Thousand short tons) 


Country 1959 1960 1961 1962 1963 
North America 
AnadH EES 1&3 82 67 54 73 
United States: 
Riquet iis sEerdedali 867 744 572 570 551 
Packaged rr ee ee 34 25 19 17 14 
rr 1, 0&4 851 658 641 638 
South iene. Ve WER ᷑ ᷑ P;» ³é d x TORRENS 
Europe 
BGM AAA A 1, 105 1,189 1, 283 1, 766 2, 352 
f . 215 275 275 275 275 
Czechoslovakia: 
Bituminous-...--.-..-.. ... ce na aue nana SOS 417 360 0 AA 
Eine . 362 481 793 868 3 990 
Denmark... . v at c EE 49 53 62 55 2 60 
Finland... .. x O LE 10 12 10 218 
a KEE 7,234 6, 693 6,714 7,047 8, 817 
erm 
East: "Lignite EEN 59, 578 61, 787 63, 930 65, 838 2 66, 000 
1 and bituminous— 5, 192 5, 753 5, 367 6, 242 7, 003 
e . .... 16, 761 16, 805 17, 102 17, 383 17, 454 
e A ee eas 43 97 73 89 2 100 
Hungary EEN 1,193 1,171 1, 253 1,310 2 1, 300 
Teland Ae Ween 137 233 218 2 248 
Italy: Anthracite lll LLL LL LLll. 26 30 32 65 140 
Netherlands: 
ege and bituminous.................- 1, 1€8 1, 302 1,310 1, £09 1, 721 
rr A A dem 71 69 82 78 69 
Poland: 
Bituminou sss 753 791 744 721 2 690 
ar A A 353 345 373 380 2 300 
ls A A AAA 60 62 85 246 
umania Oe 303 331 331 331 331 
hr WEE 1,408 1,260 1,232 1,364 1, 305 
e e Ia usss 3 65 2 2 
Switzerland dra 8 110 110 110 110 110 
J A ĩ ata s, 9, 400 9, 400 9, 400 9, 400 9, 400 
United Kingdom ENEE 1,893 1, 582 1, 644 1, 734 2 1, 880 
Kart TK TEE 18 10 6 2 28 2 28 
f! ta 107,900 | 110,150 | 112,650 | 117,600 120, 800 
Asia: 
Afghanistan ee e e ecc ANN 2 24 222 21 221 222 
D C-acescaerda-enexewendededzemacamed nu 11 211 211 211 211 
EE A A NN 2 2, 800 2 3, 200 4, 529 4, 605 4, 740 
Koren, Ñ Republic ees 2, Kr 3, Sr 14, s 5, 460 25, 
Turke JVC 139 154 74 1165 
Viet-Nam, South Ee 61 61 61 61 61 
Total- A A 5, 500 6, 650 9, 100 10, 200 10, 400 
Africa: 
AI rias 54 50 45 230 245 
een A II A A 22 25 26 25 20 
Fünf, 6 6 7 8 8 
Mr ⁵ĩðVd 88 82 81 78 63 73 
Oceania: 
Australiä . . .. . . ese 753 1, 694 2, 062 2, 002 2, 113 
New Zealand... enee 18 17 13 3 
RK EEN 771 1,711 2, 079 2,015 2, 126 
World total 115, 300 119, 400 124, 600 130, 500 134, 000 


1 Includes briquets made from coal, lignite, and peat and revisions of data published previously. Data 
do not add to totals shown owing to rounding. 

3 Estimated. 

3 Year ended March 31 of year following that stated. 
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GENERAL SUMMARY 


EAT production in the United States continued to increase in 

1963, and output for the year was 578,530 tons. This was a 

1-percent increase over production for 1962 and the largest output 
reported to date. 

One hundred and twelve producers in 23 States reported produc- 
tion or commercial sales at 113 operations. Michigan, with one- 
fourth of the active operations and 44 percent of the output, remained 
the leading producer. Indiana and Pennsylvania followed Michigan 
in production with 10 percent and 8 percent, respectively, of the total 
output. 

wenty percent of the production was moss peat; 53 percent, reed- 
sedge peat; and 27 percent, humus. "Twelve percent was sold as ex- 
cavated, and the remainder was processed by shredding or pulverizing, 
screening, and, in a few instances, thermal drying. 

Virtually &ll peat was sold for agricultural or horticultural uses. 
Of the total domestic peat distributed, 96 percent was sold to con- 
tractors and landscape gardeners for building lawns and golf course 
greens and planting trees &nd shrubs; to nurseries and greenhouses 
or starting and growing plants; and to homeowners for improving 
lawns and soils and for mulching. 'The remainder was sold for use 
in potting soils, mixed fertilizers, mushroom beds, earthworm culture, 
packing flowers and shrubs, and seed inoculant. No peat was 
reported sold for fuel or energy purposes. 

Fifty-one percent of the peat sold was packaged, principally in 25-, 
50-, and 100-pound moisture-proof bags. Thirty-four producers in 
16 States sold packaged peat. 


1 Supervisory mineral specialist, Division of Bituminous Coal. 
307 
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The total value of commercial sales, f.o.b. plant, was $5.4 million— 
a 5-percent increase over 1962 sales. The average unit value of peat 
sold increased also—from $9.15 per ton in 1962 to $9.92 per ton in 1963. 

Imports decreased 2 percent, chiefly because of smaller shipments 
from Canada. Canada, however, supplied about four-fifths of the 
peat imported. 

World production was estimated at 169.5 million short tons, the 
same quantity as in 1962. It was estimated that about 40 percent 
was used for fuel, and the remainder for agricultural purposes. The 
U.S.S.R. was the principal producer, with output estimated at 95 
percent of the world total. 

Salient statistics for the base and current years are shown in table 1. 
Figure 1, showing production and import data, indicates the available 
supply of peat in the United States for 1954-63. 


TABLE 1.—Salient peat statistics 


1957-59 1960 1961 1962 1963 
(average) 
United States: 

Number of operations 87 115 128 117 113 
Production short tons 354, 497 470, 889 531, 067 571, 873 578, 530 
Commercial sales........do.... 342, 711 430, 664 492, 798 566, 441 546, 621 
Value of sales $3, 556, 218 $4, 456, 510 $4, 672, 933 $5,185,627 | $5,422,877 
Average per ton $10. 38 $10. 35 .48 $9.15 $9. 02 
Imports short tons 267, 525 263, 877 252, 437 267, 678 261, 331 

Available for consumption 1 
do 610, 236 694, 541 745, 235 834, 119 807, 952 
World production —- do....| 271,100, 000 168, 500, 000 | 165, 700, 000 | 3 169, 500, 000 | 169, 500, 000 


1 Commercial sales plus imports. 
3 [n addition, the U.8.8. R. produced an undetermined quantity of agricultura] peat. 
3 Revised figure. 


309 


*..... 

72255 
GC 

no... ees LEE 
Oy ree „„ 

GC CLC eee 
DC ͥ „„ „„ „„ „„ 


+ „„ 
„„ 
DECKT „ 
CC 


DC * ͤ * 
—̃õ. 333 


cor 


Digitized by Google 


310 MINERALS YEARBOOK, 1963 


GOVERNMENT REGULATIONS 


There are no national standards in the United States for differen- 
tiating among peats according to their various chemical and physical 
characteristics and suitability for different uses. The sale of peat, 
however, is governed by trade regulations, established by the Federal 
Trade Commission, to promote fair labeling and selling practices 
within the industry. In general, the regulations forbid unfair or de- 
ceptive practices in marketing, misrepresentations, and the use of 
deceptive trade qr corporate names. They also state the requirements 
for labeling a product "peat" and the manner in which the terms 
“peat moss" and “moss peat" may be used. According to the regula- 
tions, peat is any partially decomposed plant matter that has accumu- 
lated under water or in a water-saturated environment. It is unlawful 
to designate a product “peat” unless 75 percent of the material, by 
dry-weight, is composed of peat, as defined previously, and the re- 
mainder consists of normally associated soil materials. A product 
labeled “moss peat" must conform to this definition, and the peat 
must have been formed from sphagnum, hypnum, or other mosses. 
The use of the term ““peat moss," a misnomer generally applied to all 
types of peat, is subject to the requirements for moss peat" except 
when the kind or kinds of peat of which the product is composed are 
conspicuously stated in immediate conjunction with the term “peat 
moss. 

The trade practice rules also prohibit discriminatory practices in 
pricing, grants for services or facilities, and advertising or promotional 
allowances. To further protect the public and assist consumers in 
using the various kinds of peat, the rules recommend that producers 
furnish such information as degree of acidity, ash content, moisture- 
holding capacity, and degree of decomposition of the peat. They 
also recommend that peat be sold on a dry-measure basis, and that 
information be furnished on the principal uses for which the product 
is suitable. 

Government purchases of peat are subject to Federal specifications, 
developed by the Federal Supply Service, General Services Adminis- 
tration. The current specification, Q-P—166e, May 10, 1961, classifies 
and lists the requirements for four types of peat: (1) sphagnum-moss 
peat, (2) other moss peats, (3) humus peat, and (4) reed-sedge peat. 
The Federal Supply Geer also supplies information on sampling, 
inspection, and testing procedures, and outlines the requirements for 
packaging and marking containers. 


SCOPE OF REPORT 


This chapter, except where noted, is based upon data submitted 
voluntarily by producers of peat in the United States. Similar reports 
on the peat industry have been published each year since 1934, when 
the Bureau of Mines resumed the industry survey conducted from 
1908 to 1926 by the Geological Survey. No data were collected or 
published by either agency between 1926 and 1934. 

Complete coverage of the industry was attempted, and all reported 
production was included. No estimates were made for nonreporting 
companies, which were assumed to have been idle or not producers. 
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uestionnaires were mailed to all companies that reported commer- 
cial production within the past 3 years and to companies that were 
reported to be peat producers. Mailing lists are kept current by 
requesting producers to furnish names and addresses of new operations 
in their areas; from information obtained from State mineral and 
commodity reports; and from information furnished Bureau of Mines 
field personnel in various areas of the United States. Because of the 
nature of the domestic peat industry, this survey may have failed to 
reach all producers. However, all major, and most of the smaller 
producers were canvassed, and the data include virtually all peat 
that was produced in the United States for commercial sale. 

The survey revealed that there were 113 active and 11 idle peat 
operations in 1963. Twleve companies reported they had abandoned 
their operations and 28 companies did not respond to the survey 
or reported they were not peat producers. Two of the active plants 
produced peat in 1963 but had no sales. 

Peat is classified in this report as moss peat, reed-sedge peat, and 
humus. The first two are classified according to biological origin. 
The moss type has formed principally from sphagnum, hypnum, 
or other mosses, while reed-sedge peat has originated epale from 
reeds, sedges, &nd associated swamp plants. Plant remains are 
identifiable in both types, but reed-sedge peat usually is more decom- 
posed than moss peat. Humus includes all peat so decomposed that 
its biological identity cannot be determined. These classifications 
are less restrictive than those of the Federal specifications governing 
purchases of peat by the Federal Government, but the nature of the 
domestic peat industry makes it impractical to make them more 
limiting, particularly for reporting purposes. A few producers 
reported production of more than one type, but in some instances 
C pois contained layers of different types that were removed sepa- 
rately. 

Unprepared peat had no processing other than air drying. Proc- 

peat was shredded, screened, and, in a few instances, arti- 
ficially dried. Cultivating refers to the operation of aerating peat 
prior to excavation by turning over the surface layer of the deposit 
with a disk or spike harrow. 

Data were requested on production, sales, value of sales, uses, 
location and size of deposits, and types of equipment used. Data 
shown on uses include peat produced in the United States only, 
because no information was available on imported peat other than 
its classification of fertilizer grade and poultry and stable grade. 
In a few instances where the producer did not report the use for which 
peat was sold, the production was assumed to have been sold for 
general soil improvement. 

All values for domestic peat were based upon producers’ selling 
prices at the plant. These values in general did not include the cost 
of containers for peat sold in packages, but the cost of containers may 
have been included by some producers. In some instances where a 

roducer failed to show the value of his sales, values were estimated 
y nng those reported for similar types of peat by producers within 
the State. 

All quantities are shown in short tons of 2,000 pounds. 
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RESERVES 


The peat resources of the United States have been extensively 
surveyed, and known reserves are estimated at approximately 14 
billion short tons of air-dried peat. These resources are widely 
distributed, and deposits occur in 34 States. Approximately nine- 
tenths of the total, however, are in four States—Florida, Michigan, 
Minnesota, and Wisconsin. 

Major peat deposits occur in two general geographic areas. "The 
northern region (with about 80 percent of the total reserves) covers, 
roughly, the area north of the 41st parallel and east of the 97th 
meridian. It includes all of the New England States, Illinois, Indiana, 
Iowa, Michigan, Minnesota, New Jersey, New York, Ohio, Pennsyl- 
vania, and Wisconsin. The Atlantic coast region, with most of the 
remaining reserves, includes all of Florida and the coastal areas of 
all States south of New Jersey that border the Atlantic Ocean. 

In the northern region, peat has accumulated chiefly in former 
lakes, marshes, and ponds, and the deposits are classified as the 
filled-basin type. They consist of partially decomposed peat, formed 
principally from reeds, sedges, grasses, or other swamp plants, under- 
lain by a layer of well-decomposed peat that formed from algae and 
other simple plants when the basin was first established. In many 
areas these deposits are covered with a layer of “built-up” peat, 
formed principally from mosses and shrubs that grew on the surface 
of the deposit after the basin was filled to the level of the surrounding 
countryside. In most areas this stratum of moss peat is quite thin. 
In others, however, where drainage was poor, many feet of moss 
rie has accumulated. In a few of the northern areas, particularly 

aine, there are large deposits of built-up peat, formed from the ac- 
cumulation of mosses and shrubs on flat or gently sloping surfaces. 

The Atlantic coast region is characterized by many salt- and fresh- 
water marshes and swamps, and peat deposits occur principally in 
valleys and lagoons that were formed by the gradual subsidence of the 
coastal plain. This peat has formed principally from salt-marsh 
grasses and other salt-water plants; however, many deposits also have 
an underlayer of peat formed from fresh-water plants that were 
deposited before the coast subsided. Deciduous and coniferous trees 
also have contributed to peat formation in many areas in this region. 

Approximately 75 percent of the total U.S. reserves are in three 
northern States—Minnesota, Wisconsin, and Michigan. Deposits 
occur in most areas of all three States; the bulk of the peat, however, 
is found north of the 45th parallel. This region is characterized by 
relatively low temperatures and high humidity which are conducive to 
peat formation. | 

Minnesota’s reserves, estimated at 6.8 billion tons, are the largest 
in the United States. Peat deposits are in virtually all areas of 
Minnesota, but more than three-fourths of the total reserves are in 
four northern counties. 

Wisconsin has about 1 million acres of peatlands, and reserves are 
estimated at 2.5 billion tons. As in Minnesota, these are widely 
1 but the most extensive deposits are in the northern part of 
the State. 
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Micbigan's reserves are estimated at 1 billion tons. Deposits are 
well distributed throughout the State, but the largest and most exten- 
sive are in the north where some bogs exceed 25 square miles in area 
and are 2 to 20 feet deep. There are many smaller deposits 1n central 
and southern Michigan. 

Peat occurs in all New England States, but four-fifths of the New 
England reserves are in Maine. Maine's reserves are estimated at 
100 million tons, of which about one-half are in the coastal areas and 
near the lower courses of major streams. The remainder is in heavily 
forested areas in the northern and western parts of the State and is 
relatively inaccessible. 

All States along the Atlantic coast have peat deposits, but about 75 
percent of the estimated 2.7 billion tons of the Atlantic coastal region 
isin Florida. Peat occurs in virtually all parts of Florida, which ranks 
third in total U.S. reserves. The Dismal Swamp in Virginia and North 
Carolina is the second largest peat area of the Atlantic coast region. 

There are small deposits of peat also in the coastal areas of Alabama, 
Louisiana, Mississippi, and Texas; in California, Oregon, and Washing- 
ton on the west coast; and in Colorado, Idaho, and Montana. Less 
than 1 percent of the total U.S. reserves are in these States. 

Known original reserves of peat in the United States, as reported by 
the Geological Survey in 1922, are shown in table 2. The reserves 
remain virtually intact, because only 6.3 million tons, or less than 0.05 
percent of the total, has been extracted for commercial sale. 


TABLE 2.—Known original reserves of peat in the United States, estimated on 
an air-dried basis, by regions and States ! 


(Thousand short tons) 
Region and State Reserves Region and State Reserves 
Northern region: Atlantic coast region: 

Minnesota 6, 835, 000 Virginia and North Carolina 700, 000 
WiscoDSiD L2... l.l... 2, 500, 000 Florida EE 2, 000, 000 
Michigan 1, 000, 000 Other States 22 2, 000 
// ³ÜWw¹¹ 22, 000 
Ines ull SS 10, 000 ll!!! ³ ͤ K EN 2, 702, 000 
e EE 13, 000 
G 0ol‚l‚ Ge 50,000 || Other regions: 
Pennsylvania...................... 1, 000 COAST A eg 2, 000 
New York. k.k. 480, 000 California-.----------------------- 72, 000 
New Jersey- ----------------------- 15, 000 Oregon and Washington , 000 
Müall6....— ee 100, 000 
New Hampshire 1, 000 rr 8 75, 000 
Vermont... -MMMM 8, 000 =— 
Massachusetts 12, 000 
Connecticut........-..--...--.-.--- 2, 000 
Rhode Island. ..................... 1, 000 

Total... EE 11, 050, 000 Total all regions 18, 827, 000 


1 Geological Survey. Coal Resources of the United States (Progress Report). Cire. 293, Oct. 1, 1953, 


p.38. 
? Includes Delaware, Maryland, South Carolina, and Georgia. 
3 Excludes Florida. 


741—148—64———21 
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PRODUCTION 


Despite a decrease in operations, peat production increased slightly 
in 1963, and output reached 578,530 tons. This was 1 percent more 
peat than was produced in 1962, nearly two-thirds more than the 
quantity produced annually in the base years, 1957—59, and- the 
largest output recorded to date. Reported production was somewhat 
smaller than anticipated because a number of plants that operated in 
1962 were idle or abandoned, and one large operation in Montana was 
sold during the year and the new owner could not be located. 

Although peat was produced at 113 operations in 23 States, more 
than three-fourths of the plants were small, with annual outputs of 
less than 5,000 tons, and about one-third produced less than 1,000 
tons. Twenty-six plants with outputs greater than 5,000 tons supplied 
78 percent of the total production. Only five plants produced over 
25,000 tons. 

Michigan, with 28 operations and 44 percent of the output, remained 
the leading producer. Indiana, with six operations, ranked second 
in output, and Pennsylvania, with seven, was third. These three 
States accounted for 62 percent of the production in 1963. 

Twenty percent of the production was moss peat; 53 percent, 
reed-sedge peat; and 27 percent, humus. Twelve percent was air- 
dried and sold as excavated. The remainder was processed by shred- 
ding or pulverizing, screening, and, in a few instances, by artificial 

ing. Approximately 54 percent of the total output was cultivated 
before it was extracted. Cultivation, as explained in the “Scope of 
Report” section, is a method of reducing the moisture content of 
pa by loosening the surface layer of a bog with a disk or spike 
arrow before peat is extracted. 

Production methods varied greatly but, except for one operation, 
all peat was extracted by machinery. Equipment consisted princi- 
pally of conventional types of excavating and earthmoving machines, 
including power shovels, earthmovers, draglines, bulldozers, clam- 
shells, dredges, front-end loaders, and belt and bucket loaders. Most 
of the machines were modified, however, to make them suitable for 
operating in wet areas. À few operations employed specially-designed 
excavating and conveying equipment. Processing machinery in- 
cluded a variety of shredders, grinders, hammermills, and screens, 
and five operations used gas- or oil-fired rotary driers. 

Tables 3 and 4 show production of peat by kinds and the quantity 
of peat produced and sold in each State. Table 5 shows the relative 
size and output of the operations. 


TABLE 3.—Peat produced in the United States in 1963, by kinds 


(Short tons) 
Processed 
Kind Total Unprepared 
P Shredded 
Shredded and 

kiln-dried 
zer ewes ool EE 115, 570 12, 246 93, 624 9, 700 
pon A pu eR 308, 906 20, 124 287, 807 975 
A A A ndee 154, 054 38, 977 111, 999 3, 078 


Dll! 8 578, 530 71, 347 493, 430 13, 753 


PEAT 315 


TABLE 4.—Production and commercial sales of peat in the United States in 
1963, by States 


State plants 


Calilornia eelerer ee 5 
Dol 5 
Connecticut, Maine, Massachusetts. ................ - 
“.... A AN 
Georgia, Maryland, South Carolina. ................ b 
Idaho, Montana, North Dakota......---.-.--------- 8 
Illinois and Iowa 4 11. 04 
Cf ˙ ˙·u¼à—¹1ꝛ² ˙V=A.!. 0d 6-H. 8 6 8. 64 
Menn x ñ3k 28 9. 58 
Minnesota. sss os 6 36, 30 
Newest Ee SE 3 10. 18 
/ ³oꝗAĩſ ³ AAA 8 5 8.32 
ODIO EE 10 15. 76 
Pennsylvania. 2 os . . .... . cll . . Ae . a Asa E eA .-...- 7 9. 97 
Wasn 8 11 5.04 
3283832 Gôo[ꝛ . E 3 51. 18 
lll ³ A l Zl 113 9. 92 


TABLE 5.— Relative size of peat operations in the United States 


1962 1963 


Size Active plants Production Active plants Production 


Number | Percent 
of total 


Under 500 tons 27 0.9 
500-999 tons 14 2.2 
1,000-4.999 tons. ..... 44 18. 7 
5,000-14,999 tons 21 21.4 
15,000-24,999 tons 4 15.3 
Over 25,000 tons. 5 41.5 

Total 1115 100. 0 


t Excludes 2 plants that did not produce, but sold peat from stock. 
CONSUMPTION AND USES 


Both imports and sales of domestic peat decreased slightly, and the 
quantity of peat apparently consumed in the United States was 3 
percent less than in the previous year. 

Purchases for genera] soil improvement &ccounted for 96 percent of 
the total commercial sales. This peat was sold principally to nurseries 
and greenhouses for use in growing and cultivating plants, trees, and 
shrubs; to landscape gardeners and contractors for building lawns 
and golfcourse greens and for Kë SE trees and shrubs; and to 
garden, chain, and variety stores that sold peat to homeowners for 
mulching and improving lawns and garden soils. Two percent was 
sold for use in potting soils and for seed inoculant, and the remainder, 
for packing flowers and shrubs and for use in mixed fertilizers, earth- 
worm culture, and mushroom beds. No peat was sold for fuel or 


energy purposes. 
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Fifty-one percent of all peat sold was packaged. This was 7 percent 
less than the quantity packaged in 1962, but about 2% more than was 
packaged annually in 1957—59. The sharp increase in packaged sales 
In recent years has resulted from the development of synthetic films 
from which inexpensive, moisture proof bags are manufactured. 
These containers have enabled producers to distribute peat on a 
national basis, whereas, only a few years ago, it was uneconomical to 
ship peat out of the producing area. Most packaged domestic peat 
was sold by weight in containers of 25, 50, and 100 pounds. 


Commercial sales by States, kinds, and uses are shown in tables 6 
and 7. 


TABLE 6.—Commercial sales of peat in the United States in 1963, by 
kinds and uses 


Moss Reed-sedge Humus 
Use Value Value Value 
Short | . | | ) /| | Short | |. | |J | Short 
tons tons tons 
'Total A ver- Total Aver- Total | Aver- 
age age 
Bulk: 
Soil improvement. . 45,264 | $371,627 | $8.21 | 85,539 | $732,660 | $8.57 | 124,515 | $624, 374 
Other uses 2, 645 24,937 | 9.43 7, 382 54,973 | 7.45 3, 808 42, 713 
Total 47, 909 396, 564 | 8.28 | 92,921 787, 633 | 8.48 | 128, 323 667, 087 
Packaged: DER p MERE xe 
Soll Improvement. 44, 835 870, 721 | 19. 42 | 206, 328 | 2,092, 554 | 10.14 17, 426 166, 824 
Other uses 63 1, 900 | 30. 16 6, 456 253, 585 | 39.28 2, 360 186, 009 
Total 44, 898 872, 621 | 19. 44 212, 784 | 2,340, 139 | 11. 03 19, 786 352, 833 
Total: 
Soilimprovement..| 90,099 | 1,242, 348 | 13.79 | 288,957 | 2,763,876 | 9.57 | 141, 941 791, 108 
Other uses......... 2, 708 20,837 | 9.91 | 16,748 309, 896 | 22. 09 6, 168 228, 722 


— — —A)ã . || cr ts | A 


Grand total. . 92, 807 | 1,269, 185 | 13. 68 | 305, 705 | 3,133,772 | 10.25 | 148, 109 | 1,019, 920 


TABLE 7.— Commercial sales of peat in the United States in 1963, by uses 


In bulk In packages Total 
Use Value Value Value 

Shoti________ | Short Short 

tons tons tons 
Total Aver- Total Aver- Total | Aver- 

age 
Soil improvement....|255,318 |$1, 728, 661 | $6.77 | 268, 589 |$3, 130, 099 [$11.65 | 523,907 |$4, 858,760 | $9.27 
Potting e 3 1 5, 169 1 31, 58816. 11 16,718 | 1 410,831 161. 151 11, 887 | ! 442, 419 |137.22 
owers, 

shrubs, etc. 4, 176 36, 427 8. 72 2, 161 30, 663 | 14.19 0, 337 67,090 | 10. 59 
Mushroom beds 3 1, 426 314,034 [39.84 |.........].......-...|-----.- 3 1, 426 314,034 |39.84 
In mixed fertilizers..| 3,064 40,574 | 13.24 |..... . . |... ᷑ 3, 064 40, 574 | 13.24 
Total 269,153 | 1,851,284 | 6.88 | 277,468 | 3, 571, 593 | 12.87 | 546,621 | 5, 422, 877 | 9.92 


1 Includes small amount sold for seed inoculant. 
3 Includes small amount sold for earthworm culture. 
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VALUE AND PRICE 


Although sales of peat decreased slightly, plant prices increased an 
average of 8 percent, and the total value of commercial sales, f.o.b. 
plant, was $5.4 million. "This was a 5-percent increase over 1962 sales 
and the highest value reported to date. 

The average price per ton of all peat sold was $9.92. Prices of 
different types varied greatly, however, and depended chiefly upon 
whether peat was sold unprepared or processed, and in bulk or in 
packages. The average plant price of bulk peat was $6.88 per ton, 
while the unit price for packaged peat was $12.87 per ton. Individual 
plant prices ranged from less than $2 per ton for unprepared peat sold 
in bulk to $75 per ton for packaged peat sold for special uses. Of the 
total sold, packaged humus, for uses other than soil improvement, 
had the highest average unit price—$78.82 per ton. Most of this 
material was finely ground and artificially dried for use as seed inoc- 
ulant. Humus Ng in bulk for general soil improvement had the 
lowest average value—$5.01 per ton. 

The total value of imported peat was $12.4 million. "This value, 
established at the port of embarkation, was approximately equal to 
prices paid by importers, less transportation and other miscellaneous 
charges. In some instances, ocean freight and other nondutiable 
charges such as insurance may have been included inadvertently. 

The average unit value of imported peat was $47.29 per ton, $0.78 
per ton less than in 1962. The decrease was due principally to lower 
values of peat imported from Canada. 

The unit value of imported peat was about five times that shown 
for domestic peat, but the values are not comparable because they 
were assigned at different marketing levels. Also, most of the do- 
mestic peat has different physical properties. Imported foreign peat 
is light and fibrous, usually is packaged in bales, and is sold on a 
volume basis. Most of the packaged domestic peats are more de- 
composed, have & higher moisture content, and are sold by weight. 
To indicate respective densities, each 100 pounds of 8 typical imported 
peat will measure approximately 12 bushels, whereas 100 pounds of a 
typical domestic peat will measure only 3 or 4 bushels. À few domes- 
tic operations, however, produce peat with properties similar to those 
of the imported type. Á 100-pound bag of domestic reed-sedge peat 
currently can be purchased in the Washington, D.C., area for $1.69; 
a 7%-cubic-foot bale of imported peat retails for $4 to $5 in the same 


area. 
FOREIGN TRADE’ 


caries were 2 percent less than in 1962 and were also 2 percent 
less than in 1957-59. Canada remained the principal supplier of 
foreign peat, shipping four-fifths of the total imported. Virtually all 
of the remainder originated in Europe. 

West Germany supplied 70 percent of the European peat and 
Poland and Danzig, Sweden, Ireland, and the Netherlands shipped 
most of the remainder. European imports declined 4 percent, chiefly 
because of smaller shipments from Ireland, the Netherlands, and 
Poland and Danzig. Imports of peat (classified as ‘fertilizer grade’’) 
from West Germany increased, however, and entered the United 


3 Figures on imports compiled from records of the Bureau of the Census. 
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States chiefly through the east coast customs districts of Florida, 
Maryland, Now York, Philadelphia, and Virginia. 

Canadian shipments were principally “fertilizer grade” peat that 
entered the United States chiefly through the Washington customs 
district and Great Lakes ports. ost of the imported Canadian peat, 
classified by texture as coarse, medium, or fine, was baled or packaged 
in paper cartons with synthetic film liners. The coarse material was 
supplied chiefly for stable litter; medium, for poultry and small animal 
litter; and fine, for soil conditioning. Imports from Canada were 
about 2 percent less than in 1962. 

5 eat was classified according to use into two grades: 
“po try and stable" and “fertilizer.” Data were not available on 

timate end uses, but the poultry and stable grade presumably was 
used for litter, and the fertilizer grade for various types of soil im- 
provement. Of the total imports, 98 percent were classified fertilizer 

ade and entered the United States duty-free. A duty of $0.25 per 
ong ton was levied on peat classified as poultry and stable grade. 

Tables 8, 9, and 10 show the quantity and value of the different 
grades of peat imported, by countries and customs districts. 


TABLE 8.—Peat moss imported for consumption in the United States, by kinds 
and by countries 


Poultry and stable Fertilizer grade Total 
grade 
Country SEENEN DEES 
Short Value Short Value Short Value 
tons tons tons 
1961: 
North America: 
Canada....................-. 6, 614 | $478, 461 | 182,176 | $10,196,741 | 188,790 | $10, 675, 202 
Mexico E AA A 
n . . 6,604 | 481,430 | 182,176 10,196,741 | 188,870 | 10,078,171 
Europe: 
Belglum- Luxembourg. 4 2, 2, 885 
mmark ... . -a0 9 400 4,013 184, 850 4, 022 
Finland. . necu 7 3,975 2 3,975 
Germany, West 1,717 63, 327 45, 482 1, 747, 199 47, 199 1, 810, 526 
Ireland... .... ... A AAA 381 15,371 ; 
Netherlands 175 11, 062 3, 264 134, 352 3, 439 145, 414 
Norwasy.--.-.-.. EE, 8 40 10,713 40 10,713 
Poland and Danzig 7, 583 280, 880 7,583 280, 880 
SALAO C) o ES AN EE 35, 505 508 35, 505 
IB RR EE, A 2: 222. 175 5, 468 175 5, 468 
United Kingdom...........|]........-.|.......-.- 80 2, 440 2, 440 
T 1, 901 74, 789 61, 658 2, 423, 638 63, 559 2, 498, 427 
Asia: Japan S ctu cece 8 1, 876 


E | cere RE Í| cere A uM e CÓ 
[SS o | RT 


Grand total 8,603 | 558,095 | 243,894 12,620,379 | 252,437 | 13,178, 474 


o | OS | AS: ——— A | ALY 
. EWEN 
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TABLE 8.—Peat moss imported for consumption in the United States, by kinds 
and by countries—Continued 


Poultry and stable Fertilizer grade Total 
grade 
Country 
Short Value Short Value Short Value 
tons tons tons 
1962: 
North America: 
Canada....................- 5,601 | $389, 434 | 209,266 | $10,418,008 | 214,867 | $10,807, 442 
O AAA 58 2,885 1 . |... 2 s 2, 888 
TOO) sce Ch . .... cece! 5,659 | 392,319 | 209, 266 10, 418,008 | 214,925 | 10,810,327 
Euro 
Belgiom-Lurembourg VVT 26 496 20 496 
Dim ⁰ = E, AA 163 5, 109 163 5, 109 
Finland......-... . . EE, 8 25 919 25 919 
E 22 L O u GS ⁰5 m GER 84 1,110 84 1,110 
Germany, West............- 559 20, 134 33, 972 1, 206, 940 94, 531 1,817,074 
land A 3, 002 111, 635 3, 002 111, 
Neue EE 104 4,611 1,953 76, 312 2, 057 80, 
Nos 8 32 7, 912 32 7, 912 
Poland and Dam A —ꝓ[b 8,531 335, 200 8, 531 335, 200 
ene EE T 9, 624 169, 171 9, 624 169, 171 
EE, ⁰⁰ EE 525 17, 834 525 17, 
United Kr c O 194 7,255 194 7, 
TOA AN 663 24, 745 52, 081 2, 029, 893 52, 744 2, 054, 638 
Asia: Japan..................... 9 2777) EE 9 8, 
Grand total 6,331 420,267 | 261,347 12,447,901 | 267,678 | 12,868, 168 
1963 
North America: 

VE 4,135 | 248,500 | 200,049 10,038,335 | 210,784 | 10,286,835 
Guatemala 7 ö ⁰ ls S s. 7 
Mexico 40 4 239 AAA eai scene 40 4,239 

Total. Cu asias 4,182 | 253,097 | 206,649 10,038,335 | 210,831 | 10,291,432 
Europe: 
enmark..............-.... 17 767 212 9, 736 229 10, 503 
FiniRnd. ß A EE 123 5, 240 123 5, 240 
FFI . . . PA 7 868 7 368 
Germany, West............. 1 1, 278 55, 440 34, 099 1, 411, 885 35, 372 1, 467, 325 
Ireland 62 2, 200 2, 293 88, 993 2, 355 91, 193 
Netherlands 84 3, 959 1, 558 57, 993 1, 642 61, 952 
Poland and Danzig 6, 786 247,017 6, 786 247, 017 
Al LEE, eee CAE 3, 877 171,173 8, 677 171, 173 
Portu ngat 22 WEE, 8 124 2, 000 124 ; 
United Kingdom...........|..........].-........ 130 5,345 130 5,945 
Total AAA 1, 436 62, 366 49, 009 3, 999, 750 60, 445 2, 062, 116 
Asia: Japan 2, 51 1, 924 55 4, 009 
Grand total............... 1§,622 | 317,548 | 255,709 12, 040,009 | 261,331 | 12,857,557 
lAdjusted by Bureau of Mines. 


Source: Bureau of the Census. 


320 MINERALS YEARBOOK, 1963 


TABLE 9.—Peat moss imported for consumption in the United States in 1963, 
by kinds and by customs districts 


Poultry and Fertilizer grade Total 
stable grade 
Customs district 
Short Value 
tons 
BUA ecco get oo ec S.S ul enses 39 $1, 567 
E AA A O A A 
hh O. ⁵ĩ 8 2, 550 173, 795 
Duluth and Superior. .................. 20 1, 966 
élu E A A 7 
Galveston.. .... .. . 17 767 
(EA WEE, PAN Las 
A A 4 2, 085 
Laredo- . 40 4,239 
BN c ooo E D Ld acc ck mi ar 

Maine and New Hampshire 19 

Io TE 269 8,921 
Massachusetts ccs. |- ---- --. |- ---- ----- 
Miene -MMMM 265 12, 237 
d LEE, A faux uo: 
Montana and Idaho.................... 41 1, 524 
New Orleans...........................- 520 21,425 
New York... ucsusicaececcoizuac nx 428 ; 
North Carolina 
I sewer ccu ⁰ A 8 
O A SPE POS ̃ WEE E 
Philadelphia... . . .. 28. 1133 5,136 
Puerto Rieo....-... .. anMasMatMMaMiMiMMMŅ 
St. Lawrence 806 12, 699 
San Francisco U D — — 4 “4̃⁰ᷣ «„ 453 
South Carolina 4 . noo 675 31, 934 
Famonnt..... dl 606 24,106 89, 342 1, 519, 276 
lll ³ coke etek 70 2,379 8,267 „123 
Washington... 2 288 20, 021 58,752 8,829, 231 

i A EA EE 202 , 896 

a A a 15,622 | 317,548 261,331 | 12,357,657 

1 Adjusted by Bureau of Mines, 
Source: Bureau of the Census. 


One method for producing peat mineral-ammonia fertilizers, used in 
large quantities in the U.S.S.R., was described in a translation? of 
several technical papers presented in Torfyanaya Promyshlennost, a 
trade journal of the Soviet peat industry. The process consists, 
essentially, of spreading mineral fertilizers (phosphate and potash) 
over the surface of a peat deposit with a specially designed-tractor- 
drawn machine which distributes the fertilizers over a 16-foot-wide 
path, embedding these materials in the deposit by disking and rolling 
the surface, and extracting the peat and mineral components by milled 
peat methods. After extraction, ammonia water is sprayed into piles 
of air-dried peat by a machine called an AKU-1 unit. From 10 to 30 
kilograms of ammonia water, 15 to 25 kilograms of phosphoric fertil- 
izer, and 6 to 10 kilograms of potash are used for each ton of peat, 
depending upon the type of peat used and its moisture content and 
acidity. It was noted that the quantity of nitrogen that can be 
absorbed by peat increases if superphosphates are used and that losses 
of nitrogen from the peat are reduced if potassium chloride is used 
rather than potash. The ultimate amount of nitrogen that can be 


3 Torfyanaya Promyshlennost. (Development of Peat Resources for Fuel in the U.8.8.R., 1 May 1962.) 
U.S. Dept. of Commerce, Office of Tech. Services, J. P. R. S. 13, 624. 
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TABLE 10.—Peat moss imported from Canada and West Germany for consumption 
in the United States in 1963, by kinds and by customs districts 


Canada West Germany 
Poultry and Fertilizer grade Poultry and Fertilizer grade 
Customs district stable grade stable grade 
Short Value Short Value Short | Value | Short | Value 
tons tons tons tons 
Buffalo.................... 39 $1, 567 36, 205 | $1,692, 3222“ 4 4 
Chicago. u 2 ope E A E EEN 494 | $15,012 
Dakota. 2,550 | 173, 795 20, 669 868, 6 ĩ —˙? 
Duluth and Superior 20 1, 966 175 ))))! 8 
/ Sencha we sen G ls ͤ- vf . 2 SO Oe 228, 623 
Ser, ; Sus SS 1. 157 46, 136 
,. Add ence A ERA 5,365 
)))) TTT 8 94 4, 350 
Los Angeles. aco. l... A V EN, |... ul: 1,223 55, 992 
Maine and Nee Hamp- 
shire....................- 19 585 1, 570 Iiir AA sms 
EIA BEE, E A E VE 269 | $8,921 | 2,957 134, 337 
Musst or! A T 750 30, 
Michigan 265 12, 237 26, 183 // AS A 
E ARA ES O PS A OSA RS 2, 821 117, 559 
Montana and Idaho 42 1, 524 310 14,881 A A A Á |. T: 
NE EE [nnm A A A 519 | 21,425 | 3,411 133, 887 
Ne erk A -- 177 6, 535 288 | 17,779 | 6,929 304, 881 
North Carolina_.......... E A A ES O PA 55 2, 030 
A, A A 8 564 22, 204 
Go,! O PA A 133 5,790 
P lll! ⁵³ð¹ / OO AA 1133 | 5,136 | 4,383 168, 789 
Puerto A AOS loo. O O MEA 88 5, 616 
St. Lawrence. ............. 306 12, 699 24, 160 e ß 
Han ned.... 5M — AA 453 18, 545 
Sanne ð wm. ˙:08v0m bese tas A AN 653 81, 184 
Vermont 606 24, 106 38,736 | 1,495,170 |... ... 4 4 
dE A NOES E sn 64 2,179 | 1,989 75, 964 
Washington 288 20, 021 58,464 | 3, 809, 210— . 
WISCONSIN AMA O w k 202 5, 396 
Total..-------------- 4,135 | 248,500 | 206,649 | 10,038,335 | 1 1,273 | 55,440 | 34,099 | 1,411,885 
1 Adjusted by Bureau of Mines. 


Bource: Bureau of the Census. 


absorbed, however, depends entirely upon the type of peat and its 
acidity; even peat that is extracted from different parts of the same 
deposit may absorb different amounts of nitrogen. 

Substantial quantities of peat briquets are used for domestic and 
industria] fuel in certain areas of the U.S.S.R., and the Soviets have 
designed a new method for producing a semibriquet from peat without 
using binder.“ The process uses specially-designed equipment that 
automatically feeds milled peat of 30- to 34-percent moisture content 
toa srinder blower that reduces its particle size and then pneumat- 
ically conveys the ground pet to bunkers located above briquet 

resses. Peat then is pressed into irregular pieces called semibriquets 
having a calorific value of about 6,500 to 6,700 Btu per pound, about 
10 percent less than that of standard peat briquets. The moisture 
content of semibriquests ranges from 20 to 30 percent, compared with 
12- or 13-percent moisture in regular peat briquets. 

A new method for artifically drying peat has been developed in 
Ireland. The Peco system,’ a double-effect pneumatic drying with 


4 Torfyanaya Promyshlennost. (Development of Peat Resources for Fuel in the U.8.8.R., 1 May 1962.) 
U.S. Dept of Commerce, Office of Tech. Services, J.P.R.S. 13, 624. 

$ Woods, A. Double-Effect Pneumatic Drying of Peat with Steam and Hot Water at Lullymore Bri- 
quette Factory, County Kildare, Ireland. Institute Fuel Conference on Drying, Dublin, Ireland. Paper 
11, May 27-30, 1963. Fuel Abs. and Current Titles, v. 4, No. 10, October 1963, p. 18. 
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steam and water, is a two-stage process analogous to multiple-effect 
evaporation. The vapor driven off in drying the first effect is recon- 
densed, and its latent heat is used indirectly to carry out further drying. 
The system is used for drying milled peat for briquetting. 

Many attempts have been made to dewater peat by pressure but 
at present no economical system has been devised. Apparently, 
colloids in the peat resist pressure and, though a certain amount of 
water can be pressed out of the sponge-like fibers, the major part 
remains. Experiments have shown that by freezing peat, colloids 
can be broken up, but there is no evidence that this would be com- 
mercially profitable. Experiments in Scotland also indicate that it is 
possible to dewater peat by pressure to about 50- or 55-percent mois- 
ture content, but no information was available on these studies. 

A superior method of analyzing peats by fractionally separating 
their organic components with sodium pyrophosphate and sulfuric 
acid has been developed in the U.S.S.R.° "The first step in separating 
the various organic fractions requires the extraction of bituminous 
compounds with benzene and ethyl alcohol, followed by the separation 
of water-soluble compounds. ter these separations, the humic and 
fulvic acids can be extracted with 0.1 normal sodium pyrophosphate. 
This treatment removes most of the humic compounds, but final ex- 
traction is made with 0.1 normal sodium hydroxide at room tempera- 
ture. The remaining hemicellulose and cellulose fractions then are 
extracted separately with different concentrations of sulfuric-acid 
solutions, and the carbon content of each fraction is determined by 
Tyurin's method“ and calculated as a percent of the total initial carbon 
in the peat sample. Approximately 90 percent of the organic matter in 
peat can be extracted by a single treatment with sodium-pyrophos- 
phate solution, compared with about 50 percent that is extracted when 
peat is treated with sodium hydroxide only, under the same conditions. 
Also, this method is not affected by temperature and does not require 
a preliminary decalcination of the sample. 

A new technical committee for developing standards on peats, 
mosses, humus, and related products has been established by the 
American Society for Testing and Materials. ASTM Committee 
D-29, formed by the Society as a result of requests from producers, 
users, and SEN ers of peat, will direct its efforts toward the stimula- 
tion of research, the formulation of definitions and methods of test 
and the development of specifications for these products. "The initial 
activities of the committee are being directed toward the preparation 
of definitions and testing methods for physical properties, including 
degree of acidity or alkalinity, moisture content, weight per cubic foot, 
consistency, moisture-holding capacity, and ability to support plant- 
life. Four permanent subcommittees, (1) Definition an Nomencla- 
ture, (2) Methods of Sampling and Testing, (3) Research, and (4) In- 
ternational Liaison, have been established to perform the functions 
of ASTM Committee. D-29. 


ê Kozakiewicz, Aleksander. Use of Sodium Pyropiosphate for the Fractional Analysis of Peat and 
Peat Soil Organic Matter. Chemical Abstracts, v. 59, No. 10, sec. 11150, Nov. 11, 1963. 

' Tyurin, I. V. Method of Analysis for Comparative Study of the Composition of Soil Compost or 
Humus. Chemical Abstracts, v. 47:2, sec. 5597, Apr. 25-July 25, 1953. 
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WORLD REVIEW 


1 of peat for all countries in 1963 was estimated at 
169.5 million short tons, the same quantity estimated for 1962. All 
but 1.1 million tons (less than 1 percent of the total) was produced 
in Europe. 

The U.S. S. R. was the largest producer, with an estimated output 
of 160.6 million tons, 95 percent of the world total. Of the total 
Soviet output, it was estimated that 100 million tons was used for 
Eltere purposes and 60.6 million tons for fuel. Because of a 
chronic shortage of fuel in certain areas, peat has long been used for 
fuel in the U.S.S.R., and the Soviets have established a fuel-peat in- 
dustry that currently supplies an estimated 5 percent of the total 
industrial fuel consumed in the Soviet Union. Although used for 
domestic fuel and by various industries, the major use for fuel peat is 
for generating electric power. Both separate power stations and a 
number of power grids that supply whole regions and Republics 
operate entirely on peat. 

Faced with persisting food shortages, the U.S.S.R. is producing 
increasing quantities of peat for agricultural purposes, and prosucuon 
targets call for an output of 130 million tons of milled peat for agricul- 
tural use by 1965. Most of this peat will be ammoniated and combined 
with phosphate and potash to form a peat-fertilizer mix that will be 
used on farms to help boost Soviet crop output. In addition to agricul- 
tural peat, the goal set for 1965 includes 70 million tons of peat for 
fuel and generating electric power and 20 million tons of peat for 
animal litter. 

Ireland, with 4.1 million tons of peat, ranked second in world pro- 
duction. Peat is used in Ireland principally for electric-power gener- 
ation and nearly 3 million tons is consumed annually in five peat-fired 
power stations. Two additional powerplants are under construction 
and, when completed, the total capacity of power stations fueled by 
peat will be 427.5 megawatts. Three briquet plants produced 250,000 
tons of peat briquets in 1963, and 600,000 bales of peat moss were 
produced for agricultural uses. Most of the baled peat was exported. 

West Germany, the third leading producer, had an output of 1.8 
million tons, of which about half was fuel peat and half agricultural 

eat. Fuel peat was consumed in West Germany principally in pro- 
Ane areas for domestic and industrial heating. Both high-moor 
and low-moor peats were produced for agricultural use, and some peat 
was composted: with organic wastes and mineral fertilizers before bein 
used for soil-improvement purposes. About 4 percent of the ege 
tural peat produced in West, Germany in 1963 was exported to the 
United States. 

The United States, East Germany, the Netherlands, Sweden, 
Canada, Norway, the Republic of Korea, and Finland ranked next 
in output, in the order named. All produced more than 100,000 tons. 
Several other countries produced small quantities of peat, but no 
information was available on their outputs. The United States, with 
578,530 tons, had the fourth largest output. 

Table 11 shows world production of peat, by countries. 
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TABLE 11.—World production of peat, by countries ! 


(Thousand short tons) 


Country 1950 1960 1961 1962 1963 
Argentina, e... Ee 3 23 13 33 33 
r ere eeeeeedee 39 240 240 240 11 
Canada, agricultural use 8... ee 184 185 224 238 259 
Denmark, Me RE 463 187 125 67 55 
Agricultural use 4 4 37 
Fran Ge J ⁵ͤãũdw˙ 8 151 159 128 99 123 
Agricultural See 31 19 33 31 33 
MUG DEEN 2 (4) 23 23 
Germany 
A A cs e soscssros 550 550 550 550 550 
Agricultural use —— 931 895 577 675 2850 
Ill. suede d 972 871 830 911 3 915 
Hungary, agricultural use 2 65 65 65 65 65 
elan 
ada (D eT e PEENE E AE AEE 13 14 21 24 222 
NEE 4,805 4,514 8, 912 4,198 3 4,100 
Israel, agricultural DIT EE 55 
PJ ⁰o˙ 80 80 80 80 80 
Korea, Republic of, agricultural use 99 107 45 137 3 140 
Netherlands ? JJJͤͤ Hee TM 500 500 500 500 440 
Norway: : 
Agricultural Hi EE 55 42 50 40 3 45 
3333 P EP PEDE 235 198 180 161 115 
Poland, ! TOT. SQ... 123 125 83 73 3 75 
Sweden 
Agricultural use. 69 77 1 70 270 375 
Kg A A 267 231 2275 3 275 3 215 
person hare )))); ĩð³ ROREM 100,000 | 100,000 | 100,000 | 100,000 100, 000 
AA Ee 66, 700 59, 100 57,300 | 2 60, 600 2 60, 600 
United | States, agricultural use. 19 471 531 572 579 
World total 2 3. lll lll ll. 176,800 | 168,500 | 165,700 | 169,500 169, 500 
Fuel peat (included in world total) 25 . 74, 040 65, 710 63, 150 66, 710 66, 550 


> ee revisions of data published previously and estimates for agricultural peat in the U.8.S.R. 
stimate. 

3 In addition, Canada produced a negligible quantity of fuel peat. 

* Less than 500 tons. 

5 In addition, Iceland, Italy, and Spain produced a negligible quantity of fuel peat. 


Petroleum and Related Products 
Carbon Black 


By Ivan F. Avery! 


A 
GENERAL SUMMARY 


the same level as in 1962. Carbon black produced by the furnace 
rocess increased 2 percent to 1,880 million pounds in 1963 and 
accounted for 91 percent of the total output. Channel black produc- 
tion continued to decline and was 14 percent less than a year ago. 
Shipments during 1963 totaled 2,098 million pounds, a 1 percent in- 
crease for the year. An increase of 88 million pounds in domestic 
sales was partially offset by a decrease of 72 million pounds in carbon 
black exports. 
Total value of carbon black production in 1963 was $148 million. 
The average value per pound was 7.18 cents or 0.12 cent per pound 
more than in 1962. 


Dto same production of carbon black in 1963, remained at about 


TABLE 1.—Salient statistics of carbon black produced from natural gas and liquid 
hydrocarbons in the United States, 1959-63 


(Thousand pounds) 
1959 1960 1961 1962 1963 
Production: 
Channel process 321, 030 292, 422 262, 507 207, 438 179, 012 
Furnace process 1,646,497 | 1,761,305 | 1,717,045 | 1,849,026 1, 879, 904 
OAc EEN 1,967,527 | 2,053,727 | 1,979,552 | 2,056, 464 2, 058, 916 
Shipments: 
Domestic sales 1,532,249 | 1,429,618 | 1,460,005 | 1, 639, 897 1, 727, 420 
Allr ? 513, 143 543, 047 522, 331 442. 437 370, 928 
»» AA 2, 045, 392 1, 972, 665 1, 982, 336 2, 082, 334 2, 098, 348 
%% T8 4, 165 6, 973 , 209 370 592 
procks of producers, December 31 218, 893 292, 982 287, 899 1 293, 434 253, 410 
ue: 


Production thousand dollars... 137, 983 150, 774 144, 421 145, 250 147, 824 
d 7. 01 7. 34 7. 30 7.06 7.18 


1 Revised. No attempt has been made to revise stocks for previous years since data are not available, 


1 Mineral specialist, Division of Statistics, Section of Petroleum. 
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FIGURE 1.—Production, stocks, and shipments of carbon black, 1942-63. 


SCOPE OF REPORT 


Carbon black is a very pure grade of quasi-graphitic carbon; par- 
ticle diameters range from 50 to 5,000 angstroms. 

Annual reports were submitted to the Bureau of Mines by operators 
of all commercial plants in the United States. 

Monthly figures are based on reports prepared by the National Gas 
Products Association and are adjusted to agree with the annual re- 
ports received by the Bureau of Mines. 

upon and export data are compiled by the Bureau of the Census, 
U.S. Department of Commerce. 

Statistics are obtained on both furnace and channel blacks. Fur- 
nace blacks are reported in eight gn Semireinforcing furnace 

SRF), high-modulus furnace (HMF), general-purpose furnace 

GPF), fast-extrusion furnace (FEF), high-abrasion furnace 

HAF), superabrasion furnace (SAF), intermediate-abrasion fur- 
nace (ISAF), and thermal. Production and uses of the various 
grades are described in Minerals Yearbook, 1948 and 1949. 


PRODUCTION AND CAPACITY 


Production by States.—Output of carbon black in 1963 was 2,059 mil- 
lion pounds, about the same as in 1962. Texas, the major producing 
State, continued to produce at the same rate as in 1962. e output 
in Louisiana increased 7 percent in 1963, however, a small quantity 
of the Louisiana production was concealed by including it in produc- 
tion of Texas in 1962. Texas accounted for 54 percent of the national 

roduction, and Louisiana for 32 percent. Arkansas, Oklahoma, Cali- 
ornia, Kansas, and New Mexico accounted for the remaining 14 
percent. 
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Output and Shipment by Grades.—Carbon black output by the furnace 
process was 1,880 million pounds, accounting for 91 percent of the 
national production. High-abrasion furnace (HAF), and interme- 
diate-abrasion furnace (ISAF) continued to account for about half 
of total furnace black output. Channel black production continued 
to decline and was 28 million pounds less than in 1962. Total carbon 
black shipments, including exports and losses, exceeded production 
by 39 million pounds, resulting in a decline in stocks during the year. 

Number and Capacity of Plants.—The number of channel plants de- 
clined by 2 during the year, and at yearend only 39 carbon black plants 
were operating. The total daily capacity of all operating plants was 
1,026,000 pounds, & decline of 24,000 pounds in capacity 9 the 
year. Twenty-one plants continued to operate in Texas, accounting 
for 54 percent of total operating capacity; Louisiana with 9 plants 
accounted for 27 percent. The remaining 19 percent of capacity was 
distributed among 9 plants in the other 5 producing States. The 
channel black plant at Rayville, La., operated by Carbon Blacks, Inc., 
was closed down, and the Columbian Carbon Co. channel black plant 
at Eunice, N. Mex., did not operate in 1963. 

Method and Yield.—During the year, 117,378 million cubic feet of 
natural gas was consumed as feedstock to produce 363,915,000 pounds 
of furnace black (a yield of 11.2 pounds per thousand cubic feet) and 
179,012,000 pounds of channel black with an average yield of 2.2 
pounds. At furnace black plants, 333,103,000 gallons of liquid hydro- 
carbon was consumed to produce 1,515,989,000 pounds of carbon black, 
a yield of 4.6 pounds per gallon. The proportion of furnace black 
output derived from liquid hydrocarbons was 81 percent. 

ntil 1961 this proportion steadily rose. During the 1961-63 pe- 
riod this proportion leveled off at about 81 percent. 


TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, 1959-63, by States and districts 


(Thousand pounds) 
Change 
State 1959 1960 1961 1962 1963 from 1962 
(percent) 
Louisiana 599, 523 1631, 488 1 582, 833 1 608, 409 649, 170 +7 
vk" GE 1, 022, 796 | 1 1,084,856 |11,070, 8431 1, 106, 874 1,105,189 (2) 
Other States. 845, 208 337, 383 325, 876 341, 091 304, 557 —11 
r 1,967,527 | 2,053,727 | 1,979,552 | 2,056,464 | 2, 058, 916 (2) 


1 Small quantity of channel black produced in Louisiana included in Texas to avoid disclosure of con- 
fidential data. 
3 Less than 0.5 percent. 
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TABLE 4.—Number and capacity of carbon black plants operated in the United 
States, 1962—63 


Number of plants Total daily "E m 
(pounds z 
County or 
State or district 
1962 1963 
Carson 
Texas: Gray 
Panhandle district . .......... Hutchinson... 1, 677, 500 1, 688, 500 
MOore 
Wheeler.......|......- 
Total Panhandle district. 1, 677, 500 1, 688, 500 
Aransas 
Brooks 
Ector......... 
Galnes 
Rest of 8tate................. Harris 2, 102, 500 2, 110, 500 
Howard 
Montgomery. 
Orange 
Ter A 
Total rest of State. 2, 102, 500 2, 110, 500 
Total es. 8, 780, 000 8, 799, 000 
Avoyelles.....|....... 
Calcas leu 
Louisiana ........---------------- e 1,905,300 | 1, 927, 000 
Richland...... 
St. Mary 
Total Louisiana. ...........|...............- 1,905,300| 1,927,000 
Deeg dl 
California. ontra Costa 
Kern..........]......- 1, 147, 000 
Kanns Grant 1, 300, 000 
Oklahoma Ka ĩ —•U— 
New Mexico Lea 217, 500 
Total United States 7, 049, 800 7, 026, 000 


747-148 —64——22 


990 MINERALS YEARBOOK, 1963 


TABLE 5.—Carbon black and the feedstocks used in its production, 1962-63, 
by States 


d dd m 


SE thousand pounds.. 341, 091 2, 056, 464 

SONO SM 8 thousand dollars 24, 118 145, 256 

Average value................ cents per pound.. 7. 07 7. 06 
Natural gas used: 

Dd million cubic feet. 84, 574 30, 736 133, 302 
anne thousand dollars 2, 455 9, 338 3, 208 15, 001 
Average value. cents per thousand cubic feet. 13. 64 11. 04 10. 44 11.25 
Carbon black produced thousand pounds..| 7227, 414 3 210,211 98, 934 530, 559 

Liquid hydrocarbons used: 

Otal cascara dee thousand gallons.. 191, 477 55, 797 330, 399 
z thousand dollars 3, 265 22, 172 
Average value cents per gallon 5. 85 6.71 

las Carbon black produced thousand pounds.. 242,157 1, 519, 905 
Carbon black production: 

CCC thousand pounds. 304, 557 2, 058,916 
Vannes sabes Psal thousand dollars.. 21, 161 147,824 
Average value cents per pound.. 6.94 7.14 

Natural used: 
Total... RO million cubic feet.. 18,704 117,378 
ze thousand dollars 2, 677 14, 392 
Average value. cents per thousand cubic feet.. 14. 31 12. 70 
Carbon black produced thousand pounds. 73, 952 542, 927 
Liquid hydrocarbons used: 
Total... L E thousand gallons.. 47, 996 333, 103 
Ill thousand dollars 2, 925 22, 198 
Average value cents per gallon.. 6. 09 6.66 
Carbon black produced thousand pounds.. 230, 605 1, 515, 989 


1 Arkansas, California, Kansas, New Mexico, and Oklahoma. 
a 4 A smal amount of channel black produced in Louisiana is included in Texas to avoid disclosure of con- 
en a. 


TABLE 6.—Natural gas and liquid hydrocarbons used in manufacturing carbon 
black in the United States and average yield, 1959—63 


1959 1960 1961 1962 1963 
Natural gas used million cubic feet. 214,612 | 197,628 | 161,377 | 133,302 117,378 
Average yield of carbon black per thousand cubic 
EE 2 oo ete eres ee unds.. 3.31 3. 23 3.71 4. 03 4.63 
Average value of natural gas used per thousand 
cubic feet. A cents.. 9.19 10. 05 10.37 11.25 12. 70 
Liquid hydrocarbons used........ thousand gallons..| 297,639 | 313,020 | 307,037 | 330,399 333, 103 
A verage yield of carbon black per gallon. pounds. . 4. 22 4. 52 4. 49 4. 60 4. 55 
Average value of liquid hydrocarbons used per 
BOON EE cents 6.74 7. 05 7.02 6.71 6.66 
Number of producers reporting. ..................... 11 11 11 10 9 
Number of plants 41 42 44 41 39 


CONSUMPTION AND USES 


Shipments during the year totaled 2,098 million pounds and were 
1 percent above those in 1962. An increase of 88 million pounds in 
domestic sales of carbon black was partially offset by a decline of 72 
million pounds in exports. 

Domestic sales of carbon black were 1,727 million pounds in 1963, 
an increase of 5 percent. As in the past, the rubber industry, the 
principal consumer, accounted for 94 percent of domestic sales, with 
the remaining 6 percent divided between the ink and paint industries 
and miscellaneous uses. Included in miscellaneous uses were 7,288,000 
pounds reported sold to chemical and food industries, 8,721,000 pounds 
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for paper, 8,539,000 pounds for plastics, and 13,488,000 pounds for 
other miscellaneous uses. | 

The average loading 6f carbon black in virgin rubber, which in- 
cludes both natural and synthetic rubbers, increased to 910 pounds 
per long ton, compared with 894 pounds in 1962, 


TABLE 7.—Carbon black producers of the United States, as of December 31, 1963 


State and company County or parish Nearest town Process 
lire : Columbian Carbon Co- Union. El Dorado........| Furnace. 
venta: 
Continental Carbon Co — Kern Bakersfield........| Do. 
Shell Chemical Coo. Contra Costa Pitts burg Do. 
United Carbon Co . Kern Mojave. ........-- Do. 
Columbian Carbon Coo Grand Hickok............ Do. 
United Carbon Co., Inc |. --.- do: cocco Ryus.......... . . Do. 
Louisiana: 
Cabot e Evangeline Ville Platte.......|.. Do. 
St. Mary Franklin Do. 
Columbian Carbon Co ʒ—-̃—a—ꝛ̃ . Avoyelles......... ¡XA Do. 
Ouachita.......... Hencoek Do. 
St. Marg Franklin.......... Do. 
Vio 0....----.----|-..--d0_............| Channel. 
Continental Carbon CO...  .--.s-- Calcasieu......... Westlake.......... Furnace. 
Thermatomic Carbon Coo. Ouach ita Monroe 0. 
United Carbon Co., Ine St. Mary.........- Franklin.......... Do. 
New Mexien: 
Continental Carbon Co.....................---- DO: : ie ade Eunice............ Do. 
United Carbon Co., Inne 77 . Channel. 
8 Continental Carbon Co................. RK À Ponca City....... Furnace. 
exas: 
Cabot Corp-........ ðᷣ Un Carson Skellytown.......| Channel. 
E AA Pampa............ Furnace. 
Howard Big Springs Do. 
Columbian Carbon Co. 2-2-22- 0-an Oeaines Seagra ves Channel. 
Gra Leſors Do. 
Montgomery. Conroe Furnace. 
err Seagra ves 0. 
Continental Carbon Coo —ꝛͤ—•[ c Lc s. Moore Sunray. Do. 
J. M. Huber Corp - Harris. -0 Dagtown. Do. 
Hutchinson Borger Do. 
Kë 0 4 . do ... Channel 
Phillips Chemical Co...........................]....- do.......... x do Furnace. 
3 00.“ . ᷣ ------.- Do. 
NR dO o s . Rau Do. 
Orange Orange. Do. 
Sid Richardson Carbon Coo Fee Odessa Channel 
Howard Big Spring Furnace. 
United Carbon Co., Inc Aransas Aransas Pass. . Channel 
NEN. 0 . do Furnace 
Brooks............ Falſurrias Channel, 
Wheeler Shamrock Furnace. 


TABLE 8.— ales of carbon black for domestic consumption in the United States 
1959-63, by uses 


(Thousand pounds) 

Change 

Uses 1959 1960 1961 1962 1963 from 1962 

(percent) 
Rubber -2-2-2 1, 463, 239 | 1,362,912 | 1,382.893 | 1,551,204 | 1,629, 905 +5 
C0 A 47, 366 47, 980 42, 987 41, 162 46, 471 4-13 
Paint... ¿uz sene 8 13, 828 12, 270 15, 267 15, 766 13. 008 —17 
VT WEE 7.816 6. 456 18, 858 31, 766 38, 036 +20 


oel... 1, 532, 2490 | 1. 429, 618 1,460,005 | 1,639,897 | 1,727,420 +5 
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STOCKS 


Total stocks of carbon black for 1962 were revised because of a 
change in one company's reporting procedure. No attempt was made 
to revise data for earlier years. Total stocks decreased 40 million 
pounds in 1963. Stocks of furnace black declined about 49 million 
pounds and stocks of channel black increased 9 million pounds. All 
grades of furnace black stocks decreased during 1963. 


TABLE 9. Producers! stock of channel- and furnace-type blacks in the United 
States, December 31, 1959-63 


(Thousand pounds) 


Furnace 


SRF ! |HMF!|GPF!| FEF! | HAF ! | SAF! | ISAF!|Thermal| Total 


1961. 41, 171 56 9, 055 | 22,069 | 69,799 | 8,510 | 62,728 | 16,229 i , 644 7, 
1962 3____| 38, 12,046 | 24,619 | 28,507 | 68,470 | 8,939 | 58,471 | 13,575 | 253,136 | 40,298 E 
1963. 31,811 ,890 | 20,519 | 23,347 | 60,37 4,523 | 49,488 6,319 | 204,273 ,197 | 253, 410 

1 For explanation, see footnotes to table 3. 

3 Reclassification of grades. 

3 Revised. No attempt has been made to revise stocks for previous years since data are not available. 


VALUE 


The average value of furnace black f.o.b. plants, increased slightly 
from 6.55 cents per pound in 1969 to 6.65 cents in 1963. Value of 
channel black increased from 11.64 cents per pound to 12.73 cents per 
pound in 1963. Average value of natural gas used as feedstock in 
carbon black production rose 1.45 cents per thousand cubic feet to 19.70 
cents, while the value of liquid hydrocarbons used, decreased from 
6.71 cents in 1962 to 6.66 in 1963. Prices of furnace black sold in bags 
were increased 0.25 cent per pound on June 3, 1963, following the 0.25 
increase in price of channel black in bags on January 14, 1968, which 
was reported by the Oil, Paint, and Drug Reporter. 


TABLE 10.—Prices of carbon black in carlots, f.o.b. plant, 1959—63 


(Cents per pound) 
Channel blacks, ordi- 
nary rubber grades ! Furnace blacks (bags) 
Date 
Semirein- High- Fast- High- 
Bags Bulk forcing modulus | extrusion | abrasion 
grades grad grades gr 
(SRF) (HMF) (FEF) (HAF) 
December 28, 1959. 7.76 7.25 5.75 6. 25 6.75 7.75 
February 8, 1960 8. 50 8. 00 5.75 6.25 6.75 7.75 
October 17, 1960......-..-..-.-.-- 8. 50 8. 00 5. 75 6. 25 8. 75 7. 75 
April 10, 1961... 8. 50 8. 00 5. 75 8. 25 8. 75 7. 75 
October 9, 1961 —— 8. 50 8. 00 5. 75 6. 25 6. 75 7. 15 
February 5, 1962 9. 00 8. 75 5. 75 6. 25 6. 75 7.75 
May 14, 1962 9. 00 8.75 5. 50 6. 00 6. 50 7. 50 
January 14, 1963......_......-.- 9. 25 8.75 5. 50 6. 00 6. 50 7. 50 
une 8, 1963................... 9. 25 8. 75 5. 75 6. 25 6. 75 7.50 


1 Chiefly easy-processing (EPC) and medium-processing (MPC), but also includes hard-processing 
(HPC) and conductive (CC) channel blacks. 


Source: Oil, Paint and Drug Reporter. 
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EXPORTS 


Total exports of carbon black continued a downward trend in 1963. 
Exports decreased 71,590,000 pounds to 370,928,000 pounds. Furnace 
black exports were down 40,199,000 pounds from the 1962 level and 
channel Plack exports also were down 31,310,000 pounds. The de- 
cline in exports during the past 3 years was due to the expanded pro- 
duction in foreign countries. 


TABLE 11.—U.8. exports of carbon black, 1963, by months 


(Thousand pounds) 

Month Channel | Furnace Total Month Channel | Furnace Total 
January 2, 443 8, 224 10,667 || August...........- 6, 054 ; , 
February....-----. 7, 984 28, 825 6, September 5, 25,161 31,157 
March. ; 29, 089 37,891 || October............ 5, 24,757 „35 
April * ; 28, 922 86,606 || November 6, 369 26, 82, 575 

88 sss IS ; 25, 296 32,631 || December 7,094 20, 361 27, 455 
nes 6, 412 26, 496 31, 908 — E, EES 
PONY E 28, 129 32, 833 Total: 1963..| 75,477 | 295,451 370, 928 


1902. . 115, 676 | 326, 761 442, 437 
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FIGURE 2.— Production and shipments of carbon black, 1942-63. 
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TABLE 12.—U.S. exports of carbon black, by countries 


1962 1903 
Destination Thou- | Thou- | Thou- | Thou. 
sand sand sand sand 
pounds | dollars | pounds | dollars 
North America: 
e ET TE 25, 540 2,177 29, 266 2, 435 
Gustensl ass & 70¹ 62 1. 482 128 
Mil. 2 20522 e D-UxA 24, 245 1, 920 18, 880 1, 581 
Other North America 16 4 114 1 
Neill!!! 8 50, 502 4, 163 49, 742 4, 154 
— _ zz Az 
South America: 

e 24, 974 2, 133 5, 967 533 
A aieeaa 12, 777 1, 022 6, 600 578 
l ⁵³ð A 8 2, 926 5, 273 488 
Colombia. ............................ 9, 535 848 11,143 906 
e EE 3, 890 336 3, 904 944 
Ur Ee 2, 094 184 2,157 184 
Venezuela_............ ase se 9, 979 865 2, 188 201 
Other South America 237 22 1, 332 121 

NO WEE 66, 412 5, 665 38, 624 3, 444 
Europe: 
All 2, 097 160 1, 728 191 
Belgium-Luxembourg.......---..--..- 8, 890 808 4, 457 430 
Czechoslovakia 110 11 4,616 410 
Denmark l... . scence 1, 506 194 1, 159 177 
e A 1, 671 144 852 82 
FF ³˙àA AA 48, 474 4, 842 83, 905 9, 574 
Germany, West. 48, 543 4, 120 39, 445 3, 242 
„ ss A 394 31 563 45 
Fan“. 128 21 88 13 
Il SSS AS 47, 206 4, 369 32, 746 3, 194 
Netherlands 8, 089 796 6, 738 647 
et WAY EE 1,781 159 1, 382 129 
Poland and Danzig 4 1 375 32 
Portugal. EN 1,744 169 2, 229 211 
nnn ³ðà 5, 921 582 3, 120 376 
Sweden... sco. sn... 6, 780 622 4, 161 377 
Switzerland 1. 440 157 1, 503 159 
ds AA AA eee Becsuzis 67 6 A ¿sas sas 
UW .-. A 9,30) O A x 18, 631 1, 602 
United Kingdom - 23, 576 3, 180 19, 418 780 
Yugoslavia. _.....-----...-.---.---.-- 1, 577 159 1, 678 230 
Other Europe 84 14 43 4 
HN ³ĩðAĩ 209, 982 20, 544 | 178,936 17, 845 
Asia: 
ei Sus suyos 91, 400 89, 409 8, 300 80, 948 2,575 
Indonesia..........-..-.-...---. soma 7, 143 2, 822 1 235 6, 448 561 
|i, EE A EE 1, 635 1, 037 87 1, 253 120 
AA ð ꝙ 8 4, 738 5. 685 477 8,145 .267 
Japan WEE 41, 574 18, 241 2,162 | 10,117 1, 617 
Korea, Republic of 2, 873 6, 048 573 8, 356 302 
Malaya, Federation of 1, 248 1, 083 102 1, 232 105 
Singapore 534 427 41 881 36 
AT IA 705 648 61 699 70 
Philippines 7, 587 7, 462 673 9, 357 843 
AA ni 1, 407 2, 646 234 1, 310 115 
T'ürkey- 2. OQ S D T eas 1,305 2,977 240 8, 833 839 
, . .. 2, 733 1, 905 201 8,124 811 
Total tee 90, 390 1 8, 386 75, 203 7, 261 
ca: 
South Africa, Republic of............. 11, 860 1,002 15, 330 1, 510 
United Arab Republic (Egypt 
Region) : À! 2. 2 Bee cre ae seeks 62 6 2, 333- 214 
Other Africa. 977 96 711 : 
T'ótal;o dd A a acs 1, 104 18, 434 1, 706 
Oceanía: 
Australia... ....... cuc ecco uma 854 6, 588 636 
New Zealand 820 8, 401 311 
F 1. 174 9, 989 947 
Grand total. 141,086 | 370,928 95, 447 
1 Revised figure. 


Source: Bureau of the Census, 
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WORLD PRODUCTION 


TABLE 13.—World production of carbon black by countries 


(Thousand pounds) 
Country ! 1959 1960 1961 1962 1963 

Argentina- l l. ⁵— ⁵⅛˙ .... AN E, EE @ 12, 820 
EE 25, 353 35, 274 37, 407 , 430 54, 784 

LR EE : 477,000 | 4154,300 | 4 278, 000 (3) 
Germany, West. 139, 582 154,878 178, 462 201, 549 4 212, 200 
nn pu A E E Ef 4,627 17,637 4, 896 4, 482 4 32, 000 
P/ eege 42, 300 55, 093 93, 936 147, 025 161, 917 
Rumania........-...-..------...---.------ 49, 235 55, 186 62, 589 65, 082 73, 142 
South Africa, Republic oſſ 4 4 4, 123 16, 840 21, 402 

enn 8 7, Q) Q) (3) () 
i 455 310 676 453 425 
United Kingdom ! 271, 400 322, 500 301, 000 281, 700 279, 900 
United States 1, 967,527 | 2,053,727 | 1,979,552 | 2,066, 464 2, 058, 916 
Yugoslavia. .......... 2... c lc c c c.l ll. 6, 440 8, 514 9, 696 8, 234 8, 814 


1 Australia, China, India, Mexico, Netherlands, and Venezuela produce carbon black but production 
data are not available. Canada's carbon black capacity was increased late in 1961 to about 100 million 
pounds Snnualy, from two producers. Actual production is not published to avoid disclosure of individual 


company š 

3 This table incorporates some revisions. 
3 Data not available. 
* Estima 
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GENERAL SUMMARY 


HE NATURAL gas industry continued to maintain record 
Transen levels in 1963. Marketed production reached 14, 747 
illion cubic feet, which was the highest output on record and 

6 percent more than the 13,877 billion cubic feet produced in 1962. 
Natural gas was consumed in all States except Maine, Hawaii, 
and Vermont. Total consumption in 1963 was 14,640 billion cubic 


TABLE 1.—Salient statistics of natural gas in the United States 


12, 771, 038 


14, 746, 663 


13, 254, 025 | 13, 876, 622 
698, 05 854, 336 


Withdrawn from storage do.... , 743 712, 658 : ; 916, 720 
Imports do- 133, 990 155, 646 218, 860 401, 534 406, 204 
Tolül.z.-l alc 8 do....| 12,848,848 | 12, 639,342 | 14,170,935 | 15,132,492 | 16, 069, 587 
Disposition: 
Consumption do....| 11,819,638 | 12, 509, 427 | 13,081,714 | 13,890,129 | 14, 640, 480 
ETO t. do 18, 413 11, 332 10, 747 15, 81 i 
So!, 8 do 787, 485 844, 352 843, 666 940, 823 1, 047, 492 
Lost in transmission, eto do.... ,912 274, 231 234, 808 285, 726 364, 658 
Total EE do . 12, 848, 848 | 13, 639, 342 | 14,170,935 | 15,132,402 | 16, 069, 587 
Value at wellhead: 
Total... . thousand dollars..| 1,556,800 | 1,789,970 | 1,996,241 | 2,145,301 2, 328, 030 
Average cents per Mei ` 12. 9 14. 0 15.1 15. 5 15. 8 


1 Comprises gas sold or consumed by producers, including losses in transmission, amounts added to 
storage, and increases in gas in pipelines. 


18upervisory mineral specialist (petroleum), Division of Statistics. 
337 
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feet, an increase of 5 percent over the 13,890 billion cubic feet con- 
sumed in 1962. Natural gas stored in underground reservoirs in 
1963 increased by 130 billion cubic feet compared to the 86 billion 
cubic feet added in 1962. The average value at the wellhead was 
15.8 cents per thousand cubic feet, 0.3 cent per thousand more than 
in 1962. 

At point of consumption the average value in 1963 was 51.2 cents 
per thousand cubic feet, a decline of 0.2 cent compared with the 
previous year. Pipeline data usually shown in this chapter are not 
available at this time. 


SCOPE OF REPORT 


Data on natural gas production, consumption, and value are col- 
lected by annual questionnaires sent to oil and gas producers, natural- 
gasoline-plant operators, gas-pipeline companies, and gas-utilit 
companies. A separate report was filed by the respondent for eac 
State in which he operated. 

Volumes are reported at the pressure base selected by the reporting 
company; however, if the reported pressure base deviates more than 
5 percent from 14.65 punta per square inch absolute (psia) at 60? F, 
volumes are corrected to this base. 

Reports are received covering approximately 75 percent of the 
gross natural gas production. The large number of respondents and 
the difficulty of contacting each small producer make direct compila- 
tion of total production impractical. The bulk of the output of non- 
reporting producers is shown in purchase listings of reporting com- 
panies. Marketed production for each State equals consumption in 
the State, plus gas placed in storage, plus shipments to other States, 
less gas withdrawn from storage, less receipts from other States. 


RESERVES 


Proven reserves of natural gas in 1963 totaled 276.2 trillion cubic 
feet, 2.4 trilion more than 1962, according to the American Gas 
Association Committee on Natural Gas Reserves. Nonassociated 
gas constituted 72.9 percent of the total reserves; associated gas, 
dissolved gas and quantities in underground storage represented 
15.6, 10.5, and 1.0 percent, respectively. Reserves of natural gas 
are located in 31 States. Five States, in descending order, Texas, 
Louisiana, Oklahoma, Kansas, and New Mexico, account for approx- 
imately 89 percent of the total reserves in the United States. oven 
reserves of natural gas in 1963 were compiled on 14.73 psia pressure 
base instead of 14.65 psia used in prior years. 


GROSS WITHDRAWAL 


Gross withdrawal figure represents the sum of marketed produc- 
tion, which comprises gas sold or consumed by producers, includin 
extraction losses, lost in transmission, amount added to storage, an 
increases in gas pipelines, gas repressured, which includes that returned 
to formations, pressure maintenance and cycling; and gas vented 
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and flared. The quantity of gas vented and flared is compiled from 
company data reported to the Bureau of Mines and is upp cmontec 

y estimates of losses derived from figures published by the Natural 
Gas Reserves Committee of the American Gas Association and State 
conservation bodies. 

Gross withdrawal of natural gas in 1963 was 16,973 billion cubic 
feet, an increase of 6 percent over the 16,039 billion cubic feet reported 
in 1962. Repressuring increased 6 percent to 1,843 billion cubic feet 
and vented and flared decreased 10 percent to 383 billion cubic feet. 


UNDERGROUND STORAGE OF NATURAL GAS 


Gross injections to underground storage in 24 States in 1963 were 
1,047 billion cubic feet, while withdrawals from the same areas 
totaled 917 billion cubic feet. The resulting net increase in storage 
was 130 billion cubic feet during the year. 

The American Gas Association reports that 20 storage pools and 
967 no-longer-producing wells were added to existing underground 
storage facilities, thus increasing the reservoir capacity 169 billion 
cubic feet during 1963. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas in the 
United States 
(Million cubic feet at 14.78 psia at 60° F) 


Changes in reserves during 1963 
ecu Discoveries | Net ch 
of Dec. 31, veries etc e 
Btate 1962 1 Extensions | ofnew fields| in unde Net 
and re- land new pools! ground production 
vislons 1 in old fields 1 storage? 
A.. daa 1, 634, 321 60, 432 0 4, 529 
Arkansas 1, 643, 669 111, 486 109, 106 11, 030 82, 647 
California €...................... 9, 121, 385 650 106, 105 20, 795 614, 209 
Colorado ——— 2, 204, 777 — 260, 472 23, 782 2, 923 94, 953 
T MEME eee ceo ee 158, 213 —6, 431 249 23, 942 7, 378 
Indiana ........ ðͤ 49, 638 8, 875 199 10,077 8, 609 
EEN 18, 567, 174 124, 893 85, 356 1, 257 784, 445 
Kentucky 1, 108, 942 84, 576 409 —832 68, 359 
Louisiana 4...................... 71, 544, 088 6, 245, 918 1, 790, 102 591 4, 215, 707 
Michigan 647, 039 10, 35 15 96, 315 33. 000 
Mississippi.....................- 2, 735, 845 —104, , 330 199, 662 
Montana 22 600, 171 10, 509 1, 874 13, 222 27, 645 
Nebraska 100, 194 1, 8 10, 343 13, 044 
Nee Mexico 14, 112, 734 1, 562, 784 91, 322 —14, 370 714, 648 
New Tork. ll... 131, 196 1, 361 8, 513 
North Dakota 962, 709 188, 087 1,491 0 33, 312 
Lu EE 721, 912 32, 394 17, 790 591 38, 500 
Oklahoma 18, 259, 036 1, 620, 670 382, 325 4, 921 1, 128, 132 
Pennsylvania 1, 175, 083 74, 980 16, 255 40, 570 92, 340 
TOA RE 118, 854, 773 2, 286, 825 2, 796, 001 2, 174 6, 130, 397 
Utah AAA 886 1, 786, 366 —99, 739 20,1 248 68, 687 
Virginla en 83, 045 0 0 2, 072 
West Virginia. .................. 2, 025, 999 425, 900 43, 053 2, 119 185, 907 
Wyoming._....-.-.. .. . .... =- 8, 931, 224 242, 806 27, 417 —955 211. 046 
Other States 99 163, 325 7, 439 0 13, 184 9, 616 
dk) WEE 272, 278, 858 12, 802, 974 5, 577, 934 253, 733 14, 762, 206 
Reserves as of Dec. 31, 1963 
Non- Associated? | Dissolved § Underground Total 
associated * storage ° 
Alaska... . 1, 626, 290 0 1, 690, 724 
Arkansas 1,331, 319 266, 178, 455 16, 588 , 192, 
Californla 2. „140, 246 1, 708, 976 3, 825, 882 190, 622 26 
Colorado 1, 509, 657 99, 939 262, 209 4, 252 1,876, 
CES 41, 434 127, 081 168, 595 
Indiana 17, 665 41, 133 60, 180 
Rans as 17, 241, 316 494, 664 168, 013 90, 242 17, 994, 235 
Kentucky -22m 979, 238 0 70, 352 , 1, 085, 236 
Louisiana 4....................-- 61, 759, 903 8, 643, 963 4, 960, 535 591 75, 364, 992 
Michigan 112, 403 80, 472 58, 452 471, 485 722, 812 
Mississippi 1, 988, 655 195, 205 291, 795 5, 972 2, 481, 627 
Montana ae 399, 266 22, 624 80, 934 95, 307 508, 131 
Nebraska. 65,074 6, 797 17, 828 10, 343 100, 042 
New Mexico 10, 868, 323 2, 326, 626 1, 816, 952 25, 921 15, 037, 822 
New York...............-----.-- 40, 869 0 31 91, 385 132, 285 
North Dakota. 6, 955 338, 531 714, 089 0 1, 119, 575 
G ĩðᷣͤ K 273, 761 0 4 376, 000 
Oklahoma S 14, 301, 205 2, 681, 100 2, 023, 291 133, 134 19, 138, 820 
Pennsylvanla 704, 026 0 19, 241 491, 231 1, 214, 498 
Teras hh 78, 449, 748 25, 771, 799 13, 515, 098 72, 731 117, 809, 376 
77 · o rer 978, 846 404, 312 254, 878 788 1, 638, 324 
Virginia Lc ree c c re 31, 0 0 0 31, 
West Virginia. .......-...-.....- 1, 930, 259 0 60, 802 320, 103 2, 311, 164 
Wyoming 3, 441, 002 138, 922 387, 207 2¹, 415 3, 988, 546 
Other States 33 89, 119 0 18, 530 122, 683 180, 332 
d KEE 201, 219, 649 43, 180, 898 29, 006, 033 2, 744, 653 276, 151, 233 


1 Excludes gas loss due to natural gas liquids recovery. 

3 Net difference between gas stored in and gas withdrawn from underground storage reservoirs, including 
adjustments and native gas transferred from other reserves catagories. 

3 Net production equals gross withdrawal less gas injected into producing reservoirs. Changes in under- 
ground storage and gas Joss due to natural gas liquids recovery are excluded. Fourth quarter production 
esti mated in some instances. 

* Includes offshore reserves. 

s Includes Alabama, Arizona, Florida, Iowa, Maryland, Missouri, and Tennessee. 

E rm gas not in contact with oil, where production of such gas is not significantly affected by production 
of crude oil. 

? Free gas in contact with crude oll in reservoirs where production of such gas is significantly affected by 
production of crude oil. 

s Gas in solution with crude oil in reservoirs. 

* Gas held in underground reservoirs (including native and net-injected gas) for storage purposes. 


Source: Committee on Natural Gas Reserves, American Gas Association. 
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TABLE 3.—Gross withdrawals and disposition of natural gas in the United States 
(Million cubic feet) 


Gross withdrawals ! Disposition 


State 
From gas | From oil Total Marketed | Repressur- 
wells wells production? in 
1962: 
AA ⁵ð⁊ EET 1. 800 2. 000 3. 800 
Arkansas........-...--.-- 62, 000 41, 600 103, 600 
California. 215, 500 652, 000 867, 500 
Colorado ͤ—auᷣ-pm 58, 200 80, 800 139, 000 
A cS Ea 2, 000 12, 200 14,200 | 10,650 |...........- 
Indiana..................- 300 3, 300 3, 6000 | 284|..........-- 
Kansas ......---.-------- 680, 100 60, 000 740, 100 
Kentucky...------------- 67, 200 3,100 70,300 | 70,241 |...........- 
oisiang, . 8, 124, 000 730,000 | 3,854,000 
Maryland 2, 4722 2,472 | e HESS 
Michigan................- 18, 800 10, 500 29, 300 
Mississippi....--------.-- 133, 700 91, 300 225, 000 
Montana 24,700 8, 100 82, 800 
Nebraska 8, 600 7, 400 16,000 | 14, 880 
New Mexico 523, 200 293, 600 816, 800 
New Ork .. 4, 100 200 4,300 | 41, 262222 
North Dakota 1. 000 30, 500 31, 500 
Ohio RR run 32, 400 5, 000 37,400 | 36,747 
Oklahoma 725, 800 496,100 | 1,221,900 
Pennsylvania 89, 100 3, 100 92, 200 
TEXAS coneccion Ga 5,551,500 | 1,647,300 | 7,198,800 989, 066 
Uta; Ju s. cscs sence TE ae , 500 64, 100 89, 600 11,972 
Vir F897 aemi dE 2,499 |...........- 2, 499 | 2,499 |..........-- 
West Virginia............. 207, 400 8, 500 210, 900 
yoming......----------- 140, 100 90, 700 230, 800 
Other States .... 411 191 602 554 
Total 11, 702,382 | 4,336,591 | 16, 038, 973 
—— | === 
1963: 
A . een ....-- 8, 100 2, 800 10, 900 
5 57, 700 41, 500 99, 200 
California.......---------- 281, 200 668, 300 949, 500 
Colorado..............-..- 65, 400 79, 500 144, 900 
Illinois ——-— 2 1, 7. 700 9, 600 
Indiana - . - eem 8, 300 3,600 |} | = 286 l_......o.--- 
30 718, 000 50, 000 768, 000 
Kentucky. ........-.-.-.. 71, 700 3, 000 74,700 | 74,634 |...........- 
Louisiana......-.----.---- 3, 540, 100 710,000 | 4,250, 100 
Maryland -.-...----------- 633 E A 1,633 } 1,683 |.........-..].......----- 
Michigan. ...............- 25, 200 10, 400 35, 600 
Mississippi 138, 100 92, 100 230, 200 
Montana , 400 8, 000 31, 400 
Nebraska 8, 200 6, 100 14,300 | 13, 051 
New Mexico... ............ 528, 000 298, 400 826, 400 
New VOr Kk 3, 800 200 4001 3,962 ]|............ 
North Dakota 1,100 38, 800 39, 900 
Ohio..---.-. ee  . . . 33, 500 5, 000 38, 500 36,817 |............ 
Oklahoma 850, 900 496, 100 | 1,347,000 
Pennsylvania 90, 200 3, 000 93, 200 
M ͤ --  - .-.-..- 5,769,300 | 1,683,000 | 7,452,300 
Utah AA 26, 600 67, 000 98, 600 
Virginia 2, 085 |..........-. 2,085 | . 2,085]|........----|..........-- 
West Virginia............- 207, 000 9, 400 210, 400 
Wyoming................. 151, 000 89, 500 240, 500 
Other States J 1. 604 246 1,850 } — 1,7868 |..........-- 
Dot! 12, 606,022 | 4,367,346 | 16, 973, 368 | 14, 746, 663 


1 Marketed product ion plus quantities used in Wel WT vented, and flared. 

s Comprises gas sold or consumed by producers, including losses in transmission, quantities added to storage 
and increases in gas in pipelines. 

3 Partly estimated: Includes direct losses on producing properties and residue blown to the air. 

4 Alabama, Arizona, Florida, Missouri, South Dakota, and Tennessee. 
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TABLE 4.—Marketed production of natural gas in the United States ! 


Change | Estimated value at 


Quantity (million cubic feet) from wells (thousand 
State 1962 dollars) 
(per- 
cent) 
1962 1963 

Alabama........ 38. 3 13 21 
Alaska 106. 0 467 1,111 
ATIZONG AA GE, A EEE 480.0 161 
Arkansas 14.9 9. 866 11. 796 
California. ...... 14.6 | 163, 624 189, 420 
Colorado 3. 8 11, 812 12, 367 
Florida.......... 20. 7 6 7 
Illinois —11.2 1, 523 1, 220 
Indiana 0. 7 60 67 
Kansas 5.6 86, 100 97, 482 
Kentucky 6. 3 17, 419 17, 838 
Louisiana 11.4 | 694, 515 , 829 
Maryland....... —33. 9 667 439 
Michigan........ 13.3 6, 174 8, 902 
Mississippi MAN 3.8 32, 351 31, 825 
issouri. .......|..........- 8.7 23 27 
Montana........ 0.2 2, 217 2. 253 
Nebraska........ —12.3 2, 708 2, 454 
New Mexico..... 923 0.5 92, 530 96, 197 
New York...... 990 —7.0 1, 198 1, 169 
North Dakota... 483 30. 4 3, 446 6, 264 
Ohieñ 4 0.2 9, 407 8, 909 
Oklahoma 266 16.3 | 135,772 160, 405 
Pe insylvania 28 2. 9 , 404 24, 091 
Tennessee 63 20. 0 14 17 
Texas 5, 718. 993 704 2.1 | 747, 866 775, 629 
Utah. ........... 040 4.0 12, 454 14, 036 
Virginia 227 —16. 6 677 488 
West Virginia —0.2 57, 942 55, 919 
Wyoming 2. 0 20, 929 20, 687 
Total. 6. 3 |2, 145, 301 | 2, 328, 030 


3 Comprises gas either sold or consumed by producers, including losses in transmission, quantities added 
to storage, and increases of gas in pipelines. 


TABLE 5.—Natural gas stored underground in and withdrawn from storage fields 
(Million cubic feet) 


Total Net stored 
withdrawn 
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1, 047, 492 


NATURAL GAS 343 


TABLE 6.—Underground storage statistics, December 31, 1963 


Total gas 'Total 
in storage reservoir 
State ls y reservoirs 


capacity 
(million (million 
cubic feet) | cubic feet) 


— 2 ————— A II yaaO 


e . A 16,751 
ane eucccoc . . . ts ... oo ey onus 281, 757 
Soong x A A 7,806 
IJ 88 , 664 
I ĩ T 49, 170 
te ³⅛ðꝗ—A. t 154, 390 

A e 103, 359 
A A 42, 13 
jg ip t 650 
Michigan. eenegen 515, 386 
Mississippi. %%% (8 6, 410 

Sell. 69, 146 
Men v 155, 377 
Nebraska- ³ðAAA 888 39, 270 
New Mexico 57, 802 
New ERR eege 107, 025 
;o; ü y See 447, 250 
ao 251, 504 
Fennsylv ani... 592, 899 
Jh c E kr 8 89,345 
FFT 9| 820,108 368,288 

es eX uA am gp om —— ge M ep om "P ob wb - op em e ep o er —— "o om D mo , 
Wann 8 9 21, 415 62, 628 

vk EE 2, 744, 653 8, 673, 024 


Source: American Gas Association. 
TABLE 7.—Gas wells and condensate wells in the United States 


Dec. 21. 1005 


1 Source: Oil and Gas Journal. 


INTERSTATE SHIPMENTS, IMPORTS AND EXPORTS 


New levels have been attained each year since the first year that 
data were compiled for interstate movements of natural gas. Inter- 
State shipments, including exports and imports, were 9,089 billion 


344 MINERALS YEARBOOK, 1963 


cubic feet, an increase of 8 percent over the 8,418 billion cubic feet 
shipped in 1962. West south central region furnished 73 percent of 
these shipments, the same level as in 1962. 

Movements of natural gas to and from the United States, Canada, 
and Mexico remained at about the same level as 1962. Natural gas 
imported from Canada in 1963 totaled 356 billion cubic feet, aad 7 
billion cubic feet were shipped to Canada. Mexico shipped 50 billion 
cubic feet to the United States, and received 10 billion cubic feet in 
return. 


DISPOSITION OF RESIDUE GAS FROM GAS PROCESSING 
PLANTS 


The disposition of residue gas and volume of gas loss (shrinkage) 
by the extraction of natural gas aque by States, are reported in 
table 5 of the natural gas liquids chapter in this volume. In 1963 
there were 12,340 billion cubic feet of gas processed in the United 
States, producing 16,837 million gallons of natural gas liquids. The 
shrinkage of gas due to this operation was 670 billion cubic feet in 
1963 compared to 624 billion in 1962. These volumes are included in 
field use shown in table 11 in this chapter. Residue gas which remains 
after the natural gas liquids have been extracted in 1963 totaled 
11,760 billion cubic feet (83 percent of which was marketed, 13 
percent was returned to the well for repressuring, and 4 percent was 
used as fuel at the processing plant). 
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TABLE 8.—Marketed production, interstate shipments, and total consumption of 
natural gas in the United States,! in 1963 


(Million cübic feet) 
Marketed Interstate 
production movements 
- mission | Change 
loss and | in under- Con- 
State by region or country Average Š unac- ground |sumption 
Quantity | valueat | Quan- Quan- | counted | storage 
wellhead tity tity for 
(cents per| shipped | received 
Met) 
New England: 
Connecticut... issus] ce Roi —— 35, 773 964 |.......... 
Massachusetts «ͤꝶœb . l... 98, 735 288 |.........- 98, 447 
New Hampshire 4 4 3, 992 396 |.......... 8, 596 
Rhode Island... onn EN DEE 15, 393 668 |.......... 14, 725 
Total: 
J)) AN EEN 153, 893 2,316 |_......... 151, 577 
. EE E 4, 736 ` 138, 351 
Middle Atlantic: 
New Jersey „ 199, 465 11266 8 188, 240 
New York................ 3, 962 29. 5 3,657 | 521,760 14, 197 926 , 942 
Penngeleania 92, 657 26.0 | 114,956 | 631,925 23, 577 623 585, 426 
Total: 
1963 96, 619 26.1 | 118, 613 1, 353, 150 48, 990 1, 549 | 1, 280, 617 
188 T 94, 315 27.2 90, 178 |1, 233, 376 43,874 | —5,035 | 1, 198, 674 
East North Central: 

777700 9, 459 12. 9 427 | 688,128 25, 852 12, 876 658, 432 
Indiana 286 23. 4 123 | 317,745 10, 336 9, 675 297, 897 
Michigan 32, 850 27.1 |: u 2: 2: 471, 030 15, 856 24,357 463, 667 
Oha 36, 817 24.2 832 | 787,045 13, 984 11, 728 797, 318 
%%%%%%%§§§Ü A 8 159, 357 7,003 |.......... 152, 354 

Total: 
1933 79, 412 24. 0 1, 382 2, 423, 305 73, 031 58, 636 | 2, 369, 668 
% eoe 76, 668 22.4 1,830 |2, 222, 623 2, 229, 209 
West North Central: 
Lt A E, WE O 231, 557 219, 005 
CCC 732, 946 13.3 | 065,203 | 340,402 387, 880 
Minnesota. .----- ⁵ðVÜö•. EE e iw d 221, 717 219, 047 
uri.__..... ... RS 100 27.0 42 | 311,053 , 075 
Nebraska 13, 051 18.8 |.......... 136, 855 149, 014 
North Dakota 82, 798 19.1 11, 025 2, 358 23, 765 
South Dako tcaa‚.‚‚.‚...... 25, 407 25, 159 
Total: 
199 —“ 0G 778, 895 13.6 | 676, 270 1, 269, 409 1, 326, 945 
10. 8 734, 479 12.6 | 588,172 |1, 182, 363 1, 292, 871 
South Atlantic: 
Delaware. ................ PEU ĩ ͤ V8 16, 744 16, 378 
District of Columbia......|...........]..........]...---..-- 20, 047 19, 350 
Florida...................- 35 20.0 |.......... 180, 892 177, 496 
Georgia_...... A A EE 192, 353 187, 600 
Maryland................- 1, 633 26.9 413 83, 307 81, 774 
North: hn... 8 66, 328 62, 296 
South ess... 78, 417 75, 099 
Virginia. 2, 085 23.4 1, 760 86, 064 83, 011 
West Virginia 210, 223 26.0 | 230,514 | 227,453 190, 264 
Total: 
196383 213, 976 26. 6 232, 687 | 950,605 898, 277 
1002... ecran e Rene 215, 698 27.4 | 206,158 | 857,380 
East South Central: 
Alabama.................. 177 11.9 9| 208,279 205, 763 
Kentucky. 74, 634 23. 9 55,008 | 160,775 175, 928 
Mississippi. 176, 807 18.0 | 145,728 | 199,861 , 184 
Tennessee. 90 18.9 |.......... 170, 803 169, 418 
Total: 
18;öÜ 8 251, 708 19.7 | 200,745 | 739,718 778, 293 
1002... eee ooo 240, 715 20.7 | 197,272 | 696, 671 729, 977 
Bee footnote at end of table. 
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TABLE 8.—Marketed production, interstate shipments, and total consumption of 
natural gas in the United States,! in 1963—Continued 


Marketed Interstate 
production movements 
Con- 
State by region or country Average sumption 
Quantity | value at | Quan- uan- 
wellhead tity ity 
(cents per| shipped | received 
Me) 
West South Central: | 
rkansas 76, 101 15. 5 4, 189 195, 350 251, 129 
Louisiana 3. 928, 19.8 |3, 051, 589 1, 070, 471 
Oklahoma 1, 233, 883 13.0 | 653,142 588, 
Jio CT see s. JS; cl ccc , 205, 034 12. 5 |2, 048, 716 3, 313, 837 
Total: 
1983 8 11. 443, 445 15.1 |6, 657, 636 5, 223, 682 
E % 10, 732, 596 14.8 |6, 140, 368 4, 927, 479 
Mountain: 
Aion --------- 1, 334 12.1 810 157, 494 
Golorgdo. 105, 705 11.7 | 47,040 207, 663 
h A 26, 635 
Montana.................- 30, 026 7.5 1, 556 67, 337 
( .. EE A snc 19, 202 
New Mexico 808, 377 11.9 | 570, 697 275, 969 
AE AAA EN 77,122 18. 2 , 942 103, 628 
Wyoming. 209, 060 14.2 | 144,743 09, 879 
Total: 
1963....-....--....-- 1, 231, 624 12.6 | 795,788 927, 897 
1 8 1, 215, 747 123 | 792,758 922, 185 
Pacific: 
Aləaska........ C 4,498 24 T. A [Senat ccs 4, 214 
California. ................ 646, 29.3 |.......... 1, 554, 126 
rr s| sl EE, oor 43, 350 
Wing VE, DAT DEE 86, 834 
Total 
T 650, 984 29.3 3— `` `. 1. 688. 524 
ö; 8 566, 404 29.0 |.......... 1, 597, 755 
| lee Lee SSS JJ 24 
Total United States: 
1833 14, 740, 663 15.8 |8, 683, 121 14, 640, 480 
19 AS 13, 876, 622 15. 5 |8, 016, 736 13, 890, 129 
Foreign: 
AA A .us S 356,455 | 6, 87999 --------- 
IP! A 8 49,749 | 10, 0788 — 4 
Total Forelgn...........|...........].......... 406,204 | 16,957 BE DEE BEN 
= Le Le Le E === 
Total movements....... FFC 9, 089, 325 9, 089, 325. V5 — ae 


1 No shipments were made into Maine, Vermont, and Hawaii. 
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TABLE 9.— Natural gas moving interstate, imports, and exports, 1963 
(Million cubic feet) 


Producing region 


State by region [Quantity 
or country received Middle East | West | South | East West 
At- INorth| North At- South South | Moun- [Canada] Mer, 


lantic COE Central| lantic |Central| Central | tain ico 
New England: 
Connecticut.. 35,773 | 2,144 7 E 1 
Massachusetts. 98,735 | 5,369 85 2 5 
New Hamp- 
S 3, 992 g |... aoe A 
Rhode Island... 15,393 | 1,171 18. GE, ¿s 
Total 153, 893 8, 687 137 2 6 
Middle Atlantic: 
New Jersey ..... 199,465 | 7,335 12 b 130 
New York...... 521,700 | 81, 406 169 2| 8,972 
Pennsylvania. 631, 4, 603 568 19 | 60,521 
Total 1, 353, 150 | 93,344 749 26 | 69, 623 
East North 
Central: 
oiS......---- „128 123 | 40,263 |........ 
3 317,745 10 33, 050 
Michigan „030 —— 4 2 49,937 |........ 
Ohio ; 14, 691 215 | 33,023 103, 647 
Wisconsin 159,357 |........|......- 18, 142 |... cuum 
Total. 2, 423, 305 | 14,691 348 |174, 415 |103, 647 
West North 
Central: 
Iowa 231, 557 |........|].--...- 98, 805 |....... |... . 
EE 340, 46224 2,332 |........].......- 
Minnesota 921, 717 | b 129, 39 ||... 
uri . |... 2-2 103, 467 |........ 
Nebraska 136, 858 5 541... o |... l: 
North Dakota.. 2, 358 146 |... |... E es 
South Dakota...| 25,407 |........|....... 13, 847 ]-..-- WE 
Total 1, 269, 40 |... . 431,471 |........ 
South Atlantic: 
laware....... 16, 744 A A E 
District of 
Columbia. 20, 047 207 |... . TE 6, 303 
Florida.......... 80,892 AA WE, A A 
Georgia 192,353 |........].......].-.-....|...-...- 
Maryland....... 83, 307 363 |.......].......- 24, 922 
North Carolina.| 65,328 |........|.......|........].-.-.--- 
South Carolina. 78,417; EA ENT. pee TNR 
Virginia 86, 064 |........|]....- 3 212 
West Virginia. 227,453 | 1,302 146 |........ 2,911 
'Total....... 950,605 | 1,888 146 |.......- 58, 348 
= T 
East South 
Central: 
Alabama )J! 8 
Rentuck 7 160, 775 3 > e E 1, 063 
Mississippi 199,861 AA 1... .. A GE 
Tennessee 170, 80 ——U 
Total 739, 718 |...... 3.1--.-- 2 1, 063 
West South 
Central: 
Arkansas. ...... 95, 350 11 iz 
Loulsiana....... /// WEEN A EE Se 
Oklahoma 32. 635 4,009 | ecl om 
Teras 102, 601 |........]......- 33 
Total 544,111 |........]......- 4.042 |........ 
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TABLE 9.—Natural gas moving interstate, imports, and exports, 1963— Continued 
(Million cubic feet) 


Producing region 


State by region [Quantity 
or country sealed Middle! East | West | South | East West 
At- |North| North At- South | South | Moun- Canada] Mex- 
lantic n Central] lantic Central] Central | tain ico 


Mountain 
Arizona ol!!! 2. 17 |---..... A 64, 730 | 94, 304 
Colorado 150,259 |........|...-... 55,687 |. soe solenne . 61, 884 8 
9 , nn E GE 18,508 | 7,500 |...... 
Montana 52,822 |........]......- TOLL A EE, cx, 18, 775 26, 976 
Nevada // 2. A A [sO Os 6,310 | 12,488 | 477 
New Mexico. 58,243 |........|....... FFC ñ , 158 |... ... A 
em ep —2— 2 de dr gen gr ge 62, 489 See aen ep ep ena l e eene oe gg ls e sn ep ep e e ee | — ene rl enee eo e op oe s... + e ap ep gem em op on Lesen en epes em 
Wyoming 5,828 1,564 E, A 1,771 | 2,493 |........|...... 
Total 539, 97554 5 64,841 |........|........ 184, 778 |255, 903 | 34,953 |...... 
Pacific 
California . 0 A 358, 580 |479, 001 |127, 016 |...... 
Oregon „ —A ⁰¹Üw¹u¹1l1jAA A ̃ 8 , 857 | 43, 458 
Washington.....| 88,245 |........|.......]........].--.--..].---....|-----....-|------..] 88, 246 
Total. 1, 098, 202 |........|]....... 4 PA 358, 580 |480, 858 |258, 717 
Total 
Unite 
States...|0,072,368 |118, 613 | 1,382 |674, 350 |232, 687 |200, 745 |6, 644, 560 |793, 827 49, 749 
K—¿— n | Ai — À— —— MÀ kt—— | aE -ii—————— —š— xP > 
Foreign 
Canada......... „ 1,920 |........|.......- 4, 854 105 
Mexico. ........ /// WE A OS EE 8, 1,856 1... SA 
Total | 
exports....| 16,957 |........|......- 1,9 00 288 13,076 | 1,961 |........|.. Lis 
— ( — n _ + _ __—_ 5 _ _  _— H —u—Lz2248 2 
Total. 9, 089, 325 118, 613 | 1,382 676, 270 232, 687 |200, 745 |6, 657, 636 |795, 788 49, 749 


Consumption 


The total consumption of natural gas for domestic uses totaled 
14,640 billion cubic feet in 1963, an increase of 5 percent for the year. 
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With the exception of natural gas used in the production of carbon 
black, which has been declining since 1959, other end-use categories 
increased in 1963. Consumption by class of consumer and percentage 
change from 1962 were as follows: Residential, 3,589 billion cubic 
feet (+3 percent); Commercial, 1,268 billion cubic feet (+1 percent); 
Industrial, excluding field and carbon black, 7,585 billion cubic feet 
(+7 percent). The portland cement industry consumed 198 billion 
cubic feet in 1963 compared to 188 billion last year. Residential 
consumers totaled 33,451,000 in 1963, an increase of 110,000 for the 
year. 


TABLE 10.—Consumption of natural gas in the United States! 


Estimated value 
Change at points of 
Quantity (million cubic feet) from consumption 
State by Region ee (thousand dollars) 
per- 
cent) 
1959 1960 1961 1962 1 1962 1963 
New England: 
Connecticut 25, 875 28, 453 30, 361 32, 227 34, 809 8. 0 53, 864 
Massachusetts... 72, 994 77, 886 81, 768 89, 015 98, 447 10. 6 150, 948 145, 529 
New Hampshire. 2, 480 2, 852 8, 018 3, 315 3, 596 8.5 5, 582 5, 949 
Rhode Island 11, 011 11, 839 12, 780 13, 794 14, 725 6.7 22, 228 22, 723 
Total. 112, 360 121, 030 127, 927 138, 351 151, 577 9.6 | 232,622 | 229,410 
Middle Atlantic: 
New Jersey......| 132,084 139, 258 153, 806 174, 210 188, 249 8.1 | 249,720 | 258,879 
New Vork. 379, 928 419, 460 435, 417 474, 384 506, 942 6.9 | 547,904 | 559, 543 
Pennsylvania....| 502,066 520, 788 529, 716 550, 080 585, 426 6.4 | 452,810 | 467,638 
Total. 1, 014, 978 | 1,079, 506 | 1, 118, 939 | 1, 198, 674 | 1, 280, 617 6. 8 |1, 250, 440 |1, 286, 060 
East North 
Central: 
Illinois. ......... 518, 111 536, 549 574, 346 620, 309 658, 432 6.1 | 489,550 | 509,572 
Indiana......... 171, 158 212, 851 239, 032 272, 300 297, 897 9.4 175, 926 192, 725 
Michigan........ 332, 756 368, 531 407, 732 443, 677 463, 667 4.5 | 365,979 | 381,533 
Ohio 670, 618 698, 569 719, 674 756, 398 797, 318 5.4 | 535,165 | 568. 
Wisconsin 82, 377 90, 620 113, 679 136, 516 152, 354 11.6 | 124,976 | 136, 589 
Total 1, 775, 020 1, 907, 120 | 2, 055, 363 | 2, 229, 209 | 2, 369, 668 6.3 |1, 691, 586 |1, 788, 419 
West North 
Central: 
Iowa...........- 182, 827 187, 138 204, 663 213, 552 219, 005 2.6 121, 576 124, 253 
Kansas.......... 380, 241 372, 302 364, 957 380, 055 387, 880 2.1 117, 864 119, 191 
Minnesota.......| 161,390 179, 827 192, 584 214, 130 219, 047 2.3 | 135,955 | 137,400 
Missouri........ 255, 095 261, 372 274, 487 289, 482 303, 075 4.7 , 690 169, 147 
Nebraska........ 132, 651 139, 028 143, 169 146, 043 149, 014 2.0 71, 061 69, 135 
North Dakota... 16, 981 17, 274 19, 625 22, 196 23, 765 7.1 8, 501 9, 662 
South Dakota... 23, 584 24, 533 25, 820 27, 413 25, 159 —8. 2 16, 242 15, 518 
Total 1, 152, 769 | 1,181, 474 | 1, 225, 305 1, 292, 871 | 1,326, 945 2.6 631, 889 044, 306 
South Atlantic: 
Delaware........ 9, 459 9, 035 9, 380 14, 492 16, 378 13.0 11, 978 14, 971 
District of 
Columbia 17, 123 18, 142 18, 518 19, 338 19, 359 0. 1 28, 691 28, 731 
Florida.......... 91, 400 137, 875 143, 656 157, 735 177, 496 12.5 82, 587 90, 122 
Georgia.......... 180, 342 182, 087 179, 957 192, 638 187, 600 —2.6 116, 375 120, 080 
aryland....... 60, 674 , 923 68, 390 76, 551 81, 774 6.8 100, 298 106, 554 
North Carolina. 32, 685 45, 442 50, 523 56, 373 62, 296 10. 5 42, 712 46, 415 
South Carolina.. 54, 363 58, 532 60, 928 70, 645 75, 009 6.3 43, 082 45, 184 
Virginia 59, 842 66, 181 70, 579 77, 254 83, 011 7. 5 79, 311 85, 575 
West Virginia... 191, 548 179, 969 192, 221 188, 602 190, 204 0.9 101, 067 103, 
Total. 697, 526 702, 186 794, 152 853, 628 893, 277 4.6 | 606,101 | 641,316 


See footnote at end of table. 
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TABLE 10.—Consumption of natural gas in the United States i Continued 


Estimated value 
Quantity (million cubic feet) Change at points of 
from consumption 
State by Region 1962 | (thousand dollars) 
(per- 
cent) 
1959 1961 1962 1963 1962 
East South 
Central: 
Alabama 178, 595 184, 909 104, 369 205, 763 5.9 | 102, 247 
Kentucky 147, 993 161, 912 168, 138 175, 928 4. 6 94, 807 
Mississippi. 183,158 , 199, 733 227, 184 13.7 71,702 
'Tennessee....... 149, 462 100, 667 167, 787 169, 418 1.0 , 224 
Total. 659, 208 608, 418 729, 977 778, 203 6. 6 | 349,080 
(ES | a e o — — — I— V | — N— 
West South 
Central: 
Arkansas 218, 528 209, 420 224, 744 251, 129 11.7 73, 700 
Lonisiana....... : 1,036, 887 | 1,007,041 | 1,070, 471 6.3 | 244, 660 
Oklahoma. 379, 178 378, 096 485, 720 588, 245 21.1 129,884 
exas o... 2, 865, 595 8, 080, 914 | 3,209, 968 | 3,313, 837 3.2 | 661, 296 
Total. 4, 856, 670 4, 927, 479 | 5,223, 682 6.0 |1, 109, 499 
Mountain: 
Arizona 112, 722 157, 892 157, 404 —0.3 71, 208 
Colorado........ 196, 057 204, 940 207, 1.3 81, 665 
n 19, 641 25, 806 8.2 15,074 
Montana........ 52, 183 63, 208 67, 337 6.4 26. 524 
Nevada......... 10, 450 17, 528 19. 292 10.1 12, 172 
New Mexico. 922 292, 495 275.960 | —5.7 01, 382 
EAM Se 61, 401 92, 890 103, 628 11.6 42, 437 
Wyoming 59, 119 67, 336 69, 879 8.8 15, 821 
Total. 784, 495 922, 185 927, 897 0.6 
Pacific: 
Alaska 2. 137 4, 214 97.2 
California. ...... 1, 180, 331 1, 476. 322 | 1, 554, 126 5.3 
Oregon ; 97, 865 43, 350 14.5 
Washington 58, 650 81, 431 80, 834 6. 6 
'Total........ 1, 266, 612 1, 507, 755 | 1, 688, 524 5.7 
—— — — T n OT-UÑq 
Total United 
States 11. 819, 638 18, 890, 129 |14, 640, 480 5. 4 7, 144, 600 |7, 406, 996 


1 Includes volume of natural gas which is distributed as a component of mixed gas. 
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TABLE 18.—Natural gas processed at natural gas processing plants in the 
United States 


(Million cubic feet) 

States 1959 1960 1961 1962 1963 
Arkansas 73, 503 120, 943 112, 490 121, 911 132, 636 
California 527, 207 , 406 553, 734 „ 549, 077 
nn 1 101, 253 322 96, 1 21, 043 

JJ; EE 3 197, 246 3 194, 679 3 198, 964 3 197, 180 3 199, 877 
ee 2 451, 676 508, 2 687, 331 
Kentucky 8 375, 591 4273, 558 8 4 295, 314 8 4 329, 137 3 4 298, 450 
MOORE ONU aca 1, 047, 481 1, 491, 078 1, 694, 071 2, 015, 188 2, 646, 572 
Michigan (4) (*) (9 

Mississippl...................... 180, 583 131, 369 108, 156 95, 90, 459 
ODtSna. ..... . .. . . . . . . .. uus (3) 5 41, 480 5 55, 850 5 53, 890 5 50, 986 
Nebraska 6 37, 680 6 41, 663 6 40, 888 6 34, 837 10, 667 

New Mexico 652, 976 662, 479 665, 602 732, 421 i 

North Dakota..................- (0) (8) (9 2, 
Oklahoma.. 708, 616 760, 743 653 880, 422 878, 755 

Pennsylvania. 4 2, 932 2, 8, 
feras JJ ³ĩ A 4, 508, 288 4, dp 623 4, G5 916 4, 997, 826 5 665, 071 
West Virginia................... 215, 979 214, 372 209, 753 ? 241, 136 ? 209, 324 
Wyoming 125, 369 170, 150 149, 776 171, 981 157, 845 
o E 9, 186, 862 9, 768, 189 10, 261, 669 11, 089, 241 12, 430, 353 


1 Montana and Utah included in Colorado. 

3 Michigan and Ohlo included in Illinois. 

s Includes gas from transmission lines; previously treated in other States. 
4 Michigan included in Kentucky. 

s Utah included in Montana. 

€ North Dakota included in Nebraska. 

? Florida included in West Virginia. 


TABLE 14.— Consumption of natural gas used with manufactured gas in the 
United States ! 


Residential Commercial Industrial Total 
Value at 
State Number of | Quantity | N SE id aan ty uantity Quantity point of 
consumers million | consum million consump- 
(thousands)| cubic feet) (thousands) cubic Ble feet) cubic feet) | cubic feet) | tion hou- 
san 
dollars) 
connect ME 20 ; 260 249 A 
ana 164 14, 210 10 2, 150 6, 550 21, 910 21, 954 
Now Jersey ...... 209 10, 545 15 1,374 5, 908 17, 540 25, 248 
New Tork 406 64, 312 23 11, 944 23, 90. 259 4, 
Pennsylvania____ 766 83 6, 007 52 558 118, 365 110, 508 
Total: 
1963____ 1, 565 150, 096 82 21, 735 86, 987 258, 818 235, 477 
1962. 1, 734 151, 465 120 22 604 79, 524 253, 593 263,114 


1 Included in tables for consumption of natural gas (tables 10-12). 


VALUE AND PRICE 


The average value of natural gas at the wellhead in 1963 increased 
0.3 cent per thousand cubic feet to 15.8 cents. Conversely, the 
average value at the point of consumption decreased 0.2 cent per 
thousand cubic feet to 15.2 cents. The estimated total value of nat- 
ural-gas marketed production in 1963 was $2,328,030,000 and the 
total value at point of consumption was $7,496, 996, 000. 
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TABLE 15.—Average value of natural gas in the United States 


(Cents per thousand cubic feet) 


At wells At point of At wells At point of 

(estimated) | consumption (estimated) | consumption 
State State 99292 WEEN 

1962 | 1963 1962 1963 1962 | 1963 | 1962 | 1963 
Alabama.............- 9.8 | 11.8 | 52.6 54.8 || Nebraska 18.2 | 18.8 .7 46.4 
V 21.4 24.7 | 76.7 74.2 || Nevada...............|......|.-.-..| 69.4 74.0 
Arizona..............- 11.9 | 12.1 | 45.1 49.4 || New Hampshire 168.4 | 165.4 
kansas g 14.9 | 15.5 | 32.8 32.8 || New Jerse d 143.8 | 137.5 
Caliſornla 29. 0 | 29.3 | 58.9 57.1 || New Mexico. ......... 11.5 | 11.9 | 21.0 24.1 
Colorado.............- 11.6 | 11.7 | 39.8 39.3 || New York............ 28.1 | 29.5 | 115.5 | 110.4 
Connecticut 4 167.1 | 158.6 || North Carolina. ......|......]...-.. 75.8 74. 5 
laware......-..-....].-----]------ 82.7 91.4 || North Dakota.........| 13.7 | 19.1 | 38.3 40. 7 
District of Columbia 148.4 | 148.4 || Ohio 25.6 | 24.2 | 70.8 71.2 
lorida................] 20.7 | 20.0 | 52.4 50.8 || Oklahoma............. 12.8 | 13.0 | 26.7 25.8 
A SION uS 60. 4 64. 0 || Oregon... .............|.--...|------ 74.4 73.6 
A A eens 58.4 59.6 || Pennsylvania 27.2 | 26.0 | 82.3 79. 9 
018 2. cs ee Set 14.3] 12.9 | 78.9 77.4 || Rhode Island 161.1 | 154.3 
Indiana —— 21.1 23.4 | 64.6 64.7 || South Carolina........|......|..-..- 61.0 60. 2 
eh, EE ru DENEN 56.9 56.7 || South Dakota 59. 2 01. 7 
3 12.4 | 13.3 | 31.0 30. 7 ennessee.............|] 18.5 18.9 48.4 52. 6 
Kentucky 24.8 | 23.9 | 56.4 55.6 || Texas 12.3|12.5| 20.6 21.4 
CHEN k AREA 19.7 | 19.8 | 24.3 25.1 || Utah..................| 16.8 | 18.2 | 45.7 43.2 
Maryland............. 27.0 | 26.9 | 131.0 | 130.3 || Virginia. 27.1 | 23.4 | 102.7 103.1 
Massachusetts 169.6 | 147.8 || Washington...........]......|.-.-.. 58.5 01.9 
Michigan............. 21.3 | 27.1 | 82.5 82.3 || West Virginia 27.5| 26.6 | 53.6 54.5 
Minnesota. ...........]------]------ 63. 5 62.7 || Wisconsin 44 91.5 89.7 
Mss! 5 19.0 | 18.0] 35.9 33.6 || Wyoming 146 | 14.2 | 23.5 22.9 

Gus ab uu 25.0 | 27.0 | 55. 5 55.8 — — 

Montana.............- 7.4| 7.5 | 41.9 41.3 „„ 15. 5 [ 15.8 51.4 51.2 


WORLD PRODUCTION 


The known marketed production of natural gas produced in all 
countries has been compiled in million cubic feet by the Bureau of 
Mines. The data are comparable to Bureau of Mines natural gas 
Statistics as far as possible, that is, marketed production (see footnote 
1 Table 1). However, gases used for repressuring and gases vented 
or flared are excluded from the data. 

The proved recoverable natural gas reserves in the Dominion of 
Canada at the end of 1963 were estimated at 37 trillion cubic feet, 
of which 99 percent is located in Western Canada. 
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TABLE 16.—Marketed production of natural gas by countries! at 60° F. (15.56° C.) 
and normal atmospheric pressure 


(Million cubic feet) 
Country ! 1959 1960 1901 
North America: 
Barbados 88 109 
Canada................... 417, 335 522, 972 655, 738 
Merioo 2 360, 691 $81, 027 
Trinidad 25, 206 27, 042 29, 375 
United States 12, 046, 115 12, 771, 038 13, 254, 025 
South America: 22,119 51,607 88,673 
Brazil A 994 19, 962 19, 663 
Chile 1... seduce 8 67, 746 81, 873 120 
Colombia 345 15, 077 15,674 
JJV 171 Q) 33, 710 
Venezuela 177, 195 190, 033 200, 184 
urope 
Aust 42, 098 58, 073 
Czechoslovakia 4 55, 980 161, 633 (3) 
617! EA 50, 804 106, 199 151, 951 
Germany, West. 14, 466 16, 709 7, 
CCC 12, 353 12, 750 
EE 228, 307 240, 610 250, 116 
Netherlands 9, 330 13, 435 18, 212 
Plana 15, 589 20, 205 26, 956 
R IIC 215, 797 243, 304 
CA: A 1, 388, 304 1, 7⁄4, 040 2, 201, 182 
United Kingdom............ 35 85 106 
A E 1, 866 1, 976 2, 566 
Bü.... 8 2, 847 3, 043 8, 005 
a coeno uoc SD: 178 261 333 
IJ ³ 4, 794 8, 201 (3) 
Indonesia 3.................. 83, 224 90, 725 95, 577 
Vi! un zaj um 
Te A A DE 1,203 106 
Je WEE 18, 913 27,297 85, 464 
Pakistan 22, 365 29, 842 34, 665 
Talwan 983 949 1,383 
A ö erla (Sah 3 13, 786 (3) 8,615 
ara)-.-.---------- 
Gavon, Kepublle 1 258 278 249 
Morocco 154 352 299 
A TE, H 4, 939 13, 802 
MOST MERE CE 225 252 256 
Oceania: New Zealand 5 5 


1 Natural gas is produced in China, but there is no recent information available. 
3 Total production. 
s Data not available. 


4 Estima 
5 Deliveries for sale. 


Norg.—The data relate, as far as possible, to natural gas actually collected and utilized as fuel or raw 
material. They exclude gas used for repressuring, as well as gas flared, vented, or otherewise wasted, whether 
or not it has first been processed for the extraction of natural gasoline. 

For countries reporting in the metric system, the following conversion factor 1s used: 


m? at 32? F (0? C) x J. 32- ft. 3 at 60° F. 
(ft. 3 at 60? F x 0.026796 -— m š at 32? F) 


TECHNOLOGY 


Nuclear-Explosive Fracturing in Gas Reservoirs.— The Bureau of 
Mines is conducting a preliminary research study to determine the 
feasibility of stimulating natural gas production with nuclear ex- 

losives. Results of such work are expected to be applicable to 
racturing thick gas-reservoir formations which do not produce 
commercial quantities of gas because of low permeability. Based 
on observations from previous underground nuclear blasts, it is ex- 
pected that & multiple fracture system will extend in all directions 
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from the cavity filled with broken rock that is formed by the ex- 
poner and subsequent caving. Such a fracture system would 

ave a radius about five times as large as the cavity. This method 
offers a substantial advantage over conventional hydraulic-fracturin 
treatment which usually produces a single or only a few short hori- 
zontal or vertical fractures. 

Evaluations are being made of oil and gas reservoirs in producing 
areas in the United States to which nuclear-explosion stimulations 
are considered most amenable. Site selection will follow and an 
experimental nuclear detonation in a gas reservoir is planned within 
a few years. 

Liquefaction (Foreign)—Following 10 years of costly research and 
development, the first large-scale commercial project for liquefying 
and transporting natural gas is nearing completion. The project 
involves natural gas produced at Hassi R’Mel in the Sahara, North 
Africa, which will be liquefied at a plant at Arzew, Algeria. In the 
plant the gas is dried, purified, and then liquefied at a temperature of 
about minus 258° F using a cascade refrigeration cycle having two 
stages of propane, three of ethylene, and three of methane. About 
100 million cubic feet of gas per day will be carried in specially equip- 
ped liquefied-methane tankers to United Kingdom markets, and 
another 50 million will go to France. 

Liquefaction (Domestic)— The first United States commercial cryo- 
genic inground storage pit for liquefied natural gas (LNG) was 
constructed in 1964 in Bergen County, N.J., for use 1n peak-shaving. 
The project has capacity to store 1 billion cubic feet of gas as a liquid 
and can convert the liquid to gas and deliver 200 million cubic feet per 
day. Large-volume customers thus are relieved from having to 
provide standby facilities. 

In this project the frozen-earth technique was used to excavate 
water-soaked earth. Key to the technique is methane’s low boilin 
point (minus 258° F). At this low temperature, water in the soi 
freezes and permits the soil to be excavated much as rock. In opera- 
tion, during an extended period, the zone of frozen earth gradually 
will thicken to seal and insulate the storage pit and further reduce 
heat leakage. 

Plant Liquefaction of Natural Gas—A new app ication of known 
cryogenic processes and refrigerated-storage technology is to be 
applied on the West Coast to provide liquefied natural gas for use in 
peak-shaving. In this installation gas is to be delivered from the 
field to the plant near the point of use at 300 psig. After being 
purified, the gas will be expanded through an efficient, refrigeration 
cycle to a pressure of 50 psig, which is an ample pressure for further 
distribution. In the process about 10 percent of the gas is liquefied 
and can be stored for use in subsequent peak-shaving. 

The installation includes a liquefaction plant with a design capacity 
of 2 million cubic feet per day, aboveground storage for 175,000 
barrels of liquid product, and a regasifier having a capacity of 60 
million cubic feet per day. 

Removing Heavy Brines from Gas Wells—Research has been conducted 
by the Bureau of Mines in cooperation with the American Gas Associa- 
tion on selection of effective foaming agents to remove heavy brines 
from gas wells. As a result of these studies foaming technology has 
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been advanced and solutions have been achieved to many of the 
problems in removing brines containing high concentrations of sodium 
and calcium chlorides. 

In these research studies standardized dynamic foam tests, which 
have a high degree of comparability and reproducibility, were per- 
formed, and several effective foaming agents were selected that can 
be expected to perform efficiently in some gas wells under the most 
severe saline conditions. Generalizations that are promising for 
future applications show the effectiveness of specific cationic and 
anionic detergent groups as foaming agents. 
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GENERAL SUMMARY 


The production of natural gas liquids in 1963 was 16,837 million 
gallons, a gain of 7.6 percent for the year. The output of all the 
products included in the total were above the 1962 level. A break- 
down of the production by products and the percentage increases over 
the 1962 level are as follows: natural gasoline and isopentane, 4,899 
million gallons, 2.7 percent; liquefied petroleum (LPG) gases, 9,352 
million gallons, 5.6 percent; ethane, 951 million gallons, 11.5 percent; 
and other finished products (including finished gasoline, naphtha, jet 
fuel, kerosine, distillate fuel oil, other miscellaneous products and con- 
densate) 1,636 million gallons, 11.0 percent. 

The total value of the natural gas liquids at plants in 1963 was 
$798,943,000. This was slightly higher than in 1962, but the average 
Mary per gallon produced declined from 5.1 cents in 1962 to 4.7 cents 
or 1963. 

Shipments of liquefied gases and ethane for fuel and chemical uses 
were 11,570,278 thousand gallons in 1963, an increase of 7.8 percent 
for the year. Shipments of natural gas liquids to refineries and ter- 
minals for use as blending material in motor fuel totaled 8,875 million 
gallons in 1963 compared with 8,236 million in 1962. 


SCOPE OF REPORT 


Statistics on natural gas liquids are collected by the Bureau of 
Mines from reports submitted by natural gasoline plants, cycling 
plants, and fractionators that handle natural gas liquids. Informa- 


1 Supervisory mineral specialist (petroleum), Division of Statistics. 
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uon on production, stocks, and distribution is obtained from monthly 
reports. Annual reports provide data on type of plant, production, 
value of production, and volume of gas processed. Reports submitted 
to the Bureau cover all except the small volume of natural gas liquids 
recovered at pipeline compressor statíons and gas-dehydration plants. 
Such recovery is considered to be of little 1815 cance in the national 
and State totals. Plant condensate is included in the category of 
natural gas liquids. Field condensate, however, is reported with crude 
oil and is excluded from the total for natural gas liquids. LR gases 
and ethane produced at petroleum refineries are not natural gas liquids, 
but to obtain complete distribution of liquefied gases, the sales data 
shown in this chapter cover the products of natural gasoline plants 
and petroleum refineries. 

Data on shipments of LP gases are collected by the Bureau of 
. Mines from annual reports received from all producers and distributors 
and from most of the dealers that sell over 100,000 gallons of LP gases 
annually. The reported sample of dealer shipments is expanded by 
Petroleum Administration for Defense (PAD) districts on the basis 
of the domestic demand in the districts. 

Data on shipments of LP gases used as fuels or chemicals include 
data on ethane and liquefied gas produced at natural gasoline plants 
and at petroleum refineries; they exclude, however, data on LP 
gases blended into motor fuel. 

Liquefied gases and ethane, whether obtained from natural gas or 
from processing in refineries, are defined as follows: 

Ethane.—Includes all ethane, ethylene, and mixtures containing 
more than 50 percent of either. 

Propane. Includes all products covered by Natural Gas Processors 
Association specifications for commercial propane. 

Butane-propane.—Includes all products covered by NGPA spec- 
ifications for commercial butane-propane mixtures. 

Butanes.—Includes all products covered by NGPA specifications 
for commercial butane, except those that contain 60 percent or more 
isobutane. 

Isobutane.—Includes all products covered by NGPA specifications 
for commercial butane that contaim 60 percent or more isobutane. 

Other mixtures of liquefied petroleum gases.—Includes mixtures 
that cannot be classified within the five classifications mentioned, such 
as mixtures containing less than 50 percent ethane but more than 50 
percent propane and butane. 


DISTRICTS 


The Bureau reports the production of natural gas liquids by States. 
Louisiana and Texas are also reported by districts. 

Louisiana is divided into an Inland district and a Gulf Coast 
district. The Gulf Coast district includes Vernon, Rapides, Avoyelles, 
Pointe Coupee, West Feliciana, East Feliciana, Tangipahoa, St. 
Helena, and Washington Parishes and all parishes in the State south of 
these. All parishes not included in the Gulf Coast district are in the 
Inland district. 
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TABLE 1.—Salient statistics of the natural gas liquids industry in the United 
States, 1959-63 


(Thousands of gallons unless otherwise stated) 


— Ir a | ——rcam || ss J Fara 


Production: 


Natural gasoline and isopentane....... 4,222,266 | 4,479,454 | 4,666,319 | 4,772, 4, 899, 323 
LP gases and ethane................... 7, 874, 706 | 8,444,074 | 9,085,405 | 9,409, 10, 302, 250 
Finished gasoline and naphtha........ 660, 666 503, 659 478, 496 450, 991 499, 901 
Other finished products and conden- 
rr ͤ A 714, 170 859, 394 965,648 | 1, 021, 271 1, 135, 743 
Total... l K 13, 471, 808 | 14, 286, 581 | 15, 190,928 | 15, 653,605 | 10,837,217 
Shipments for use in gasoline !............. 7,067,963 | 7,522,372 | 7,973,162 | 8, 235, 864 8, 874, 602 
Tas e nongasoline uses (fuel and 
e : 
LP gases and ethane 2................. 6,149,430 | 6,391,217 | 6,693,573 | 7,500,776 7, 645, 055 
Other finished products. 158, 708 212, 483 197, 823 171, 165 211, 558 
Stocks at plants, terminals, and refineries: 
Natural gasoline.....................-. 170, 058 197, 550 198, 608 174, 835 168, 228 
LP gases_._........ «0c . MSPE NIRE 790, 579 946,758 | 1,294,090 | 1,057,295 1, 166, 056 
Other finished products. 84, 606 70, 507 64, 120 86, 034 83, 07 
%%] AAA 1,045,243 | 1,214,824 | 1,556,818 | 1,318, 164 1, 417, 362 
Value of natural gas liquids at plants 
thousand dollars... 758, 496 808, 385 782, 205 798, 151 708, 943 
Average value per gallon........... cents 5.6 5.7 5.1 5.1 


as . 4.7 

Natural gas processed. million cubic feet..| 9,186,862 | 9,768, 189 | 10, 261, 669 | 11,089, 241 | 12, 430, 353 
Average yield, all natural gas liquids 
gallons per thousand cubic feet.. 1.47 1. 46 L 48 1.41 1. 35 


p 


gases). J. I... .-- 6, 047,061 | 6,332,609 | 6,482,109 | 7,502,702 7, 565, 284 


) 
Liquefled refinery gas and ethane (LR 
gases) Ee 8 2,872,100 | 3,211,950 | 3,315,774 | 3, 226, 692 4, 004, 994 
| A A 8, 919,161 | 9,544,649 | 9, 797,883 | 10, 729, 394 | 11,570, 278 
E ts of natural gasoline, LP gases, and 
EE 94, 620 125,590 | 3149,044 | 3162, 968 193, 887 
Imports of LP gases and LR gases (9 68, 502 75, 852 94, 416 104, 790 


1 Includes exports of natural gasoline. 

2 Includes exports of LP gases. 

3 Revised ge 

4 Imports of liquefied gases included with gasoline. 


The Bureau of Mines producing districts in Texas correspond, with 
one exception, to groupings of the Texas Railroad Commission districts: 


Bureau of Mines districts: Railroad Commission district 
Gulf Coast Nos. 2 and 3 
West Texas Nos. 7C and 8 
East Proper.................. Part of No. 6 (East Texas field in Cher- 
okee, Smith, Upshur, Rush, and Gregg 
Counties) 
Pan handle No. 10 
Rest of State: 
North... . . cessov s eu Nos. "B and 9 
Central. ooo... No. 
South... ooo No. 4 
Other East Texas Nos. 5 and 6 (exclusive of East Proper) 


The Bureau of Mines groups refinery operations into another set 
of districts called refining districts. These refining districts correspond 
with the grouping originated by the Petroleum Administration for 
War during World War II and called PAW districts (later changed to 
PAD districts). 
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PAD district: Refining district | 
11233 East Coast District of Columbia and Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, Connecticut, New Jersey, 
Delaware, Maryland, Virginia, North Carolina, South Carolina, 
Georgia, and Florida, and the following counties of New York: 
Cayuga, Tompkins, Chemung and all counties east and north 
thereof, and the following counties of Pennsylvania: Bradford, 
Sullivan, Columbia, Montour, Northumberland, Dauphin, 
York, and all counties east thereof. 


ege Appalachian No. 1—West Virginia and those parts of Pennsylvania 
and New York not included in the East Coast district. 
cue Appalachian No. 2—The following counties of Ohio: Erie, Huron, 
rawford, Marion, Delaware, Franklin, Pickaway, Ross, Pike, 
Scioto, and all counties east thereof. 
232 Indiana-Illinois- Kentucky Indiana, Illinois, Kentucky, Tennessee, 
„ and that part of Ohio not included in the Appalachian 
istrict. 
Dos Oklahoma-Kansas-Missouri—Oklahoma, Kansas, Missouri, Ne- 
braska, and lowa. 
9 Minnesota Wisconsin- North Dakota-South Dakota — Minnesota, Wis- 
consin, North Dakota, and South Dakota. 
< RES Texas Inland—Texas, except Texas Gulf Coast district. 
3 Teras Gulf Coast— The following counties of Texas: Newton, 


Orange, Jefferson, Jasper, Tyler, Hardin, Liberty, Chambers, 
Polk, San Jacinto, Montgomery, Harris, Galveston, Waller, 
Fort Bend, Brazoria, Wharton Matagorda, Jackson, Victoria, 
Calhoun, Refugio, Aransas, San Patricio, Nueces, Kleberg, 
Kenedy, Willacy, and Cameron. 
8 Louisiana Gulf Coast — The following parishes of Louisiana: Vernon, 
Rapides, Avoyelles, Pointe Coupee, West Feliciana, East Fe- 
liciana, Tangipahoa, St. Helena, Washington, and all parishes 
south thereof; the following counties of Mississippi: Pearl River 
Stone, George Hancock, Harrison, and Jackson, and Mobile an 
Baldwin Counties, Alabama. 


8383 North Louisiana-Arkansas—and those parts of Louisiana, Missis- 
SR and Alabama not included in the Louisiana Gulf Coast 
istrict. 
— New Mexico—New Mexico. 
4__. Rocky Mountain—Montana, Idaho, Wyoming, Utah, and Colorado. 
55 West Coast — Washington, Oregon, California, Nevada, Alaska, 


Arizona, and Hawaii. 


Some data in this chapter are based on the Bureau of Mines refining 
districts, while others refer to the PAD districts. Maps showing the 
PAD and Bureau of Mines refining districts appear in Figure 2 of 
the “Petroleum” chapter of the Minerals Yearbook. 


RESERVES 


The American Gas Association Reserves Committee has estimated 
the total proved reserves of natural gas liquids in the United States, 
as of December 31, 1963, to be 7,674 million barrels, an increase of 
362 million barrels for the year. Texas, which accounts for 53 
percent of the total natural-gas-liquids reserves, increased 213 million 
barrels, and Louisiana with 24 percent of the total, increased reserves 
143 million barrels. Reserves decreased in 12 of the 20 states reported. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas liquids in the 
United States 


(Thousand barrels) 
Changes in TO res during Reserves as of December 31, 1963 
Reserves 
State as of Discover- 
Dec. 31, | Exten- ies of Net Nonasso-| Associ- Dis- 
1902 [sionsand| new produe- | ciated ated solved Total 
revisions | fields tion with with in oil 
and new oil oil 
pools 
Arkansas 19, 744 1. 495 77 2, 621 2, 147 7955 8, 503 18, 695 
California 3........... 299, 685 15, 728 150 25, 493 0 93, 587 196, 483 290, 070 
Colorado 21,361 4,055 153 3, 579 4, 020 2, 528 15, 442 21, 990 
Illinois 4, —590 25 667 0 0 3, 744 3,744 
5 1 19 3 89 95 
333 179,096 | —3, 183 1, 047 7,719 | 189,210 7, 657 2, 974 169, 241 
Kentucky........... ; 2 1,151 3,115 | 351,005 0 51, 005 
uislana 2 1, 697, 809 168, 492 97,393 | 122,871 |1, 571, 906 S 62,111 | 1,840,823 
1 sesso A 38 ç 2, 048 1,070 2, 208 5, 326 
Mississippi.......... 36, 015 —487 607 2, 987 20, 169 2, 054 4, 025 33, 148 
ontana 10, 29 0 539 1. 878 8, 106 f 
Nebraska............ 8, —741 0 27 1, 149 996 2,775 
New Mexico.........| 517,209 71, 449 1, 404 31,829 | 373,336 49,403 | 135,494 : 
North Dakota 78, 715 ; 0 ,4 12, 537 69, 480 82, 017 
8 ; 1,194 6, 768 25,772 | 177,551 52, 389 98, 253 328, 193 
Pe lvania........ j 0 69 1,437 
Texas . 3,829,381 | 416, 434 64,026 | 267,483 |2,077,403 | 680, 525 |1, 284, 430 | 4, 042, 358 
3 ; 238 2, 435 12, 000 ; 91 
West Virginia , 85 11, 996 5, 998 8,074 | 368,779 0 68, 779 
oming..........- 100, 835 5,152 6, 52,610 723 46,147 99,480 
Miscellaneous . —11 0 0 
Total. 7,311,517 | 700,183 | 177,937 | 515, 659 4, 571, 636 1, 129, 386 1, 972, 956 7, 673, 978 


1 Comprises natural gasoline, LP-gases and condensate. 

2 Includes offshore reserves. 

$ Not allocated by types but occurring principally in column shown. 
* Includes Alabama and Florida. 


Source: Committee on Natural Gas Reserves, American Gas Association, 


PRODUCTION 


Since 1958, new production levels have been attained each year. 
For 1963 production was 16,837 million gallons. "This exceeded the 
previous high by 1,184 million gallons. Production of LP gases and 
ethane increased 893 million gallons. Propane, which represented 50 
percent of all LP gases produced in 1963, totaled 5,173 million gallons, 
620 million gallons more than 1962. Ethane production also showed a 
substantial increase for the year, up 398 million gallons. Production 
of natural gasoline and cycle products increased to 6,535 million 
gallons, a gain of 290 million gallons for the year. | 
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TABLE 3.—Natural gas liquids produced, value at plants, and gas processed in 
the United States in 1963, by States 


Thou- | Thou- | Cents | Thou- | Thou- | Cents 
sand sand | per | sand | sand | per 
gallons | dollars | gallon | gallons |dollars| gallon 


— ra Ñ —— d d — d 


r REN b 5.7 / e 
California.......... 20 7.5 O A E EE 
Colorado..........- 8 5.6 /// 1... cra 

A 3 s 7.2 4.4 197 16 8.1 
53 12 , ; 6.0 )) ͤ soos 
Kentucky 8 22, 451 1, 696 7. 6 4.1 AAA PA (eee merase 
Louisiana 38 | 464,654 | 30, 846 6.6 3.7 {244,897 21, 091 8. 6 
Mississippi 5 ,940 | 1,663 6.1 8.9 T. csse PO MA 
Montana . 4 83,055 | 1,790 5.4 11 —88 
Nebraska 3 10,119 687 6.8 e A ] ] VE 
New Mexico. -.---- 12 | 285,323 | 17, 204 0.0 8.0 A A GE 
North Dakota 3 20,511 | 1,339 6.5 O20 A A 8 
Oklahoma 86 | 464,137 | 28,817 6.2 3.6 | 2,324 212 9.1 
Pennsylvania 4 1, 311 78 5. 9 . -- 
Teras.............- 90 2, 508, 343 1160, 556 6.4 3.2 |252, 483 |19, 608 7.8 
West Virginia 5... 9 41,721 | 3,520 8.4 El 122... A AA 
Wyoming 11 84,884 5, 414 6.4 III/ S sss sss 
Total. 164 (4, 899, 323 320, 131 6. 5 3. 5 409, 901 40, 922 8.2 
Total natural gas liquids Natural gas processed 
Thou. | Thou- Cents Thou- | Cents | Milion ER 
Sand sand per cubic ] 
gallons | dollars | gallon feet per 
cubic feot) 
—— 1 3,844 195 5.1 4.3 132, 535 0.70 
Californía.......... 84, 238 2,807 8.2 6.4 9, 077 2.02 
Colorado...........].........].--....... SE 5.0 121, 043 1.22 
IE EE, 8 4.5 199, 877 1.76 
Kansas 4, 447 194 4.5 687, 331 0.82 
Kentucky $2 cc .. . l... esse A gie eeng 4.4 ? 298, 450 0. 92 
Louisiana. ......... 434, 156 29, 395 6.8 5.4 | 2,646, 572 0.85 
Mississippi 1, 41 6. 5 5.1 90, 459 0. 59 
Montana 4........ A BEE, A 8.8| . 50.988 2.16 
Nebraska... ß oo uev Oe 5.3 10,667 3.38 
New Mexico.......| 60,065 351 5.8 , 019, 89, 356 3.9 696, 880 1.46 
North Dakota 4 100, 164 4.5 82, 854 8.05 
Oklahoma..........| 89,006 6,102 6.9 4.7 878, 755 1.55 
Pennsylvania. ......].........|..--....-.|.--....- 6.5 8,127 0. 97 

o M—— 559, 590 88, 816 6.9 4.5 | 5,665,071 1.53 
West Virginia 5.....]| 1,350 4.4 5.4 7 200, 324 2.05 
Wyoming........-- 1, 630 100 6.7 5.0 157, 345 1.50 

Total. 1, 136, 743 78, 120 4.7 | 12, 430, 353 1.35 


1 Includes isopentane. 

2 A producer operating in more than 1 State is counted but once in arriving at total United States. 
8 Michi an (4 operators) included with Kentucky. 

4 Utah.(2 operators) included with Montana. 

§ Florida (1 operator) included with West V 

$ Includes condensate, kerosine, jet fuel, dist , eto. 

Includes gas from transmission lines previously treated in another State. 
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FiavuRE 1.—Production of natural gas liquids in the United States, 1942-63. 


NATURAL GAS PROCESSED, YIELD, AND DISPOSITION OF 
RESIDUE GAS 


The average yield of natural gas liquids per thousand cubic feet of 
natural gas processed in 1963 was 1.35 gallons compared with 1.41 
gallons in 1962. The total volume of natural gas processed was 
12,430 billion cubic feet. 

Data on the number of natural gas processing plants and their 
throughput capacity at the end of 1963 is not available at this time. 
As of December 31, 1962, there were 616 plants in operation with an 
average annual output per plant of 25,412 million gallons. 

Table 5 shows the disposition of residue gas and the volume of gas 
loss (shrinkage) by the extraction of the natural gas liquids. Before 
1962 the extraction loss per gallon of liquids produced was considered 
to approximate 34 cubic feet. Better reporting of the ethane com- 
ponent necessitated revising the previous extraction loss factor. 
According to data compiled for 1962 and 1903, the extraction loss 
averaged 40 cubic feet per gallon. 

Residue gas is defined as that gas which remains after the natural 
gas liquids have been extracted at the processing plants. In 1963 
this totaled 11,760,102 million cubic feet, 83 percent of which was 
marketed, 13 percent was returned to the well for repressuring, and 4 
percent was used as fuel at the processing plant. 
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DEMAND FOR NATURAL GAS LIQUIDS AT PROCESSING 
PLANTS AND TERMINALS 


The total demand for natural gas liquids at plants and terminals in 
1963 was 16,731 million gallons compared with 15,191 million gallons 
in 1962. Of this total 53 percent was shipped to refineries for use as 
blending fuel. 

Motor Fuel Use.—Shipments of natural gas liquids for use as blend- 
ing material for motor fuel were 8,875 million gallons in 1963, com- 
pared to 8,236 million gallons in 1962. 

Other Uses.—Shipment of ethane used in the production of chemi- 
cals increased 12 percent. LP gases shipped for usein the manufacture 
of chemicals and for fuel use other than motor fuels totaled 6,693 
million gallons compared with 6,659 million gallons in 1962. "The 
other finished products shipped from natural gas processing plants 
were jet fuel, 26.1 million gallons; kerosine, 47.9 million gallons; 
distillate fuel oil, 19.7 million gallons; and miscellaneous finished 
products, 117.8 million gallons. Detailed use of liquefied gases are 
shown later in this chapter under the heading ‘‘Shipments of Liquefied 
Gases and Ethane.” 
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TABLE 8.—Percentage of natural gas liquids in reflnery gasoline in the United 
States by Bureau of Mines refinery districts ! 


Indi- | Minne- | Okla- 
sota, homa, Loui- | Arkan- 
Illinois,| W'scon- Kansas, Texas | Texas | siana | sas Rocky] West 


East 
Year | Cosst Ken- sin, North; Mis- Inland] Gulf | Gulf | Loui- |Moun-| Coast | Total 
chian | tucky, | Dakota | souri, Coast | Coast | siana | tain 
etc. ane coos etc. Inland 
akota 
1959..... 1.2 D 4.4 8.3 10.6 | 35.6 14.4 11.0 25. 3 6.7 12. 5 10. 4 
It: 1.0 (2) 5.3 3.6 11.1 | 35.61 135] 135 35. 7 7.8 | 13.4 11.0 
1901..... 1.1 (3) 4.9 4.6 124| 30.9 15.2] 13.4 33. 9 85| 127 11.2 
1902..... 1. 0.7 5.1 5.4 12.4 31.0 17.8 14. 2 34. 2 7. 5 11.6 11.9 
1963..... 19| 27 6.5 6.1 124] 311] 187] 117 30.7 9.3] 11.0 11.9 


1 Bureau of Mines petroluem refining and PAD districts are described under the heading Districts.“ 
2 Less than 0.5 percent. 


TABLE 9.—Liquefied petroleum gas and ethane produced at natural gas processing 
plants in 1963 
(Thousand gallons) 


Butane- Iso- Other 
States by petroleum districts | Propane propane Butane butane LP-gas Total 


ugs ues — I — q »>PEEEE__EE B rate EH 


District 1: 


Western Pennsylvania II 7 E 1,721 
West Virginla 196, 523 |............ 1 58, 383 7,738 | 2223, 719 1 386, 363 
Dot! 97, 514 — 59, 113 7, 738 223, 719 388, 084 
F£. WT c. IAY SSS | SSS — — —l.—. ——A— p ]ə>OQoš _ _——— [1 
District 2 
Uunois 131, 868 306 20, 761 18, 571 2 170, 772 ; 
Kentucky................ 3 0 890 y 5 286 3 Ü 331 14, 826 | 23 152, 644 3 252, 471 
nl 240, 000 6, 021 110,090 | 39, 456 301 877 
Nebraska................. 17,844 |... . e 8, 687. A 8 25, 931 
North Dakota 603 e E 9, 653 
omga._..............- 517, 041 43, 447 193, 822 51, 189 5, 895 810, 894 
Total... u. 1, 023, 755 55, 524 875, 177 118, 642 329, 112 1, 902, 110 
District 3 
Arkansas 38. 194 8, 782 7, 202 8, 885 8, 314 68, 377 
a: 
CU ui 489, 723 24, 466 180, 841 118, 830 3 18, 087 831, 897 
C 198, 670 56, 896 59, 191 27,516 |............ ; 
Total, Louisiana 628, 393 80, 862 240, 032 146, 346 18, 037 1, 118, 670 
Mississippi 13, 123 8, 283 „.... / A 24, 541 
New Menxico.............. 392, 587 17, 548 259, 729 , 698 643 728, 200 
Texas: 
e 35 877, 456 49. 744 157, 133 123, 2 365, 1, 073, 744 
„ 1, 133, 820 105, 644 604, 970 81, 848 101, 437 2, 027, 619 
Bat (Field) add s i 78, 709 2, 095 42, 726 707 11, 153 135, 390 
Panhandle............ 837, 804 18, 049 203, 254 210, 687 19, 403 789, 197 
Other. 577, 452 166, 203 271, 622 146,836 | 2178, 768 1, 340, 881 
Total, Texas........ 2, 505, 241 341, 635 | 1,279,705 563, 611 676, 639 5, 366, 881 
Total, district 3..... 8, 677, 538 457,110 | 1,789, 803 776, 535 698, 7, 299, 619 
District 4 
Col ee 28 7,611 18, 895 91,309 
Montana Yoda 2, 640 434, 748 |... sess . [ee reor an 
Wyoming 97,507 |....-.------ o 4, 186 160, 437 
Total.....-------------- 193, 590 2, 663 91, 989 7,611 23, 081 318, 934 
District 5. 280, 121 17,875 40, 635 23, 112 31, 760 898, 603 
Grand total 6, 172, 518 833. 1722. 356, 717 933, 538 1. 306, 306 | 10, 302, 250 
1 Florida included with West Virginia. 
i Includes 1 production. 


"Utah duded with Montana. 
8 Includes 950,521,000 gallons of ethane production. 
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TABLE 10.—Liquefied petroleum gas and ethane produced at refineries in 1963 
(Thousand gallons) 


States by Petroleum Districts Propane |Butane-pro| Butane | Other LR Total 
gases 
District 1: 
East Coast 11 2.4, 9822 46, 662 9, 912 311, 556 
West New Vork 420 E 23, 142 
Pennsylvania.........................| 146,580 |............ 5, 124 16, 254 167, 958 
„ . . ß 2, 016 2,016 
Vo] BEE 52, 206 28, 182 504, 672 
District 2: 
Illinois 185, 094 |............ 7, 850 14, 028 472 
Indiana.............................-.| 56,994 |..........-. 882 |. ¿sO 22 57,876 
J) ͤ Dv 29, 736 | —— 113, 088 
Kentucky 342 |... nnum 3 35, 952 
lohigan. -.--------------------------| 80 80 3, 066 3 10, 206 , 882 
Minnesota 4 5, 292 210 4 61, 110 
Issouri_____... ⁰ rer LV RN (4 
North Dakota G... (4 
EFI AA ( // AAA ce. (4 
hh IRR IAD tse š, 486 21, 840 153, 468 
Oklahoma —ꝛf s 39, 306 4, 200 187, 320 
Pl! giel E 89, 250 50, 484 880, 068 
District 3: 
Alabama... ........ .. A ®© J C O Petes ... AA (5 
Arkansas 9,072 |...........- 224 
Louisiana: 
AAA A 15, 792 3 226, 884 454, 104 
ine 0122582 478— 5, 
Total Louisiana 18, 270 | 3 226, 884 459, 690 
Mississippi“! 4 7,938  *1,050|............|---...------ 6 8, 988 
New Mexico b A 74082 7, 896 |............ 12, 642 
Texas: 
!! AA $ 868 3 655, 662 1, 417, 880 
e 41,076 756 123, 016 
Total Texas Ñ 656, 418 1, 540, 896 
Total district 3.................. 385, 182 | 1883, 302 2, 050, 440 
District 4 
Colorado..............................| 6, 980 |............ 1082 PA 8, 862 
ts... d `... 3,318 |............ 12, 894 
/ v — ODE 880 1... 2: I 27, 594 
WYOMING gs $ 9, 492 3, 108 19, 278 
/, AA 5 15, 456 8, 108 68, 628 
Deer -2-- -2 5 111, 132 3 102, 354 501, 186 
2 — — — I AAAA 
Grand total 101, 010 7 653, 226 | * 1,067, 430 4, 004, 994 
1 Excludes Pennsylvania. 
2 Tennessee Included with Kentucky. 
3 Includes ethane production. 


* Missouri, North Dakota, and Wisconsin included with Minnesota. 
s Includes isobutane produced for petrochemical feedstock. 

6 Alabama included with Mississippi. 

Includes 7,182,000 gallons isobutane for petrochemical feedstock. 

3 Includes 278,082,000 gallons of ethane. 


PRICES 


The average value for all natural gas liquids at plants in 1963 was 
4.7 cents per gallon, 0.4 cent less than 1962. "The average value per 
gallon decreased for all products. The average price for natural 
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gasoline and isopentane declined 0.5 cent; LP gases and ethane, 0.3 
cent; finished gasoline and naphtha, 0.1 cent; and other finished and 
condensate, 0.3 cent; the average posted price for propane at New 
York Harbor in 1963, according to Platts’ Oil Price Handbook, was 
7.70 cents per gallon, 0.2 cent above the 1962 average. 


STOCKS 


Natural gas liquids stocks at plants and terminals increased 106 
million gallons during the year, and stocks at refineries declined 7 
million gallons. 


TABLE 11.—Stocks of natural gas liquids in the United States 
(Thousand gallons) 


Natural gasoline LP gases and Other finished 
and isopentane ethane produets and 
plant condensate 
eS Totalat | Total at 
Date plants and | refin- Grand 
At terminals | eries ! total ! 
At plants| Atre- | At plants | At re- | plants A 
and ter- | fineries! | and ter- finer- and 
minals minals les ! ter- 


Dec. 31: 
1959.....| 128,100 41, 958 707, 143 | 23,436 | 72, 426 | 12,180 1, 045, 24 
1900.....| 143,295 54, 264 920, 340 | 26, 418 , 543 | 5,922 1, 214, 782 
1901.....| 136, 490 62,118 | 1,263,892 | 30, 198 | 54,166 | 9, 954 1, 556, 818 
9 9 Cissa 113, 179 61,656 | 1,019, 747 | 37, 548 | 61, 422 | 24,612 1, 318, 164 
Jan. 31..| 121, 410 50, 190 706, 475 | 36, 246 | 65,163 | 27, 258 1, 006, 742 
Feb.28.| 120,447 60, 396 572, 331 | 36, 960 | 60,277 | 25, 998 876, 409 
Mar. 31. , 429 69, 552 676, 378 | 37, 254 | 61,074 | 32, 256 1, 004, 943 
Apr. 30.| 114, 164 , 248 818, 408 | 44,059 , 273 | 34, 566 1, 140, 718 
May 31. 121, 952 86, 184 988, 1 50, 568 | 54, 172 | 27, 132 1, 328, 134 
June 30 111, 530 85, 890 1, 169, 209 | 51, 156 | 50, 441 | 18, 690 1, 486, 916 
July 31.| 111,895 | 105,840 | 1,302, 34, 398 | 53,094 | 20, 538 1, 628, 303 
Aug. 31. 5, 103, 236 | 1,421, 295 | 33,390 | 52, 058 | 22, 218 1, 738, 124 
Sept.30.| 96,693 80,766 | 1,525, 144 | 31,626 | 55,098 | 19, 950 1, 809, 277 
ct. 31..| 119, 538 , 632 | 1,549,381 | 34, 146 | 55, 412 | 20, 370 1, 837, 479 
Nov. 30.| 116, 834 72,114 | 1,403, 339 | 33,894 | 62, 580 | 18, 774 124, 782 | 1,767, 535 
Dec. 31.| 100, 188 68, 040 | 2 1, 132, 750 | 33,306 | 67, 412 | 15, 666 117, 012 | 1, 417, 362 


1 Includes benzol from nonpetroleum sources prior to 1960. 
2 Includes 833 million gallons in underground storage. 


STORAGE 


Storage facilities for LP and LR gases increased 201 million gallons 
for the year ending September 30, 1963. Above ground storage 
facilities increased 41 million gallons, and underground storage in- 
creased 160 million gallons. As of September 30, 1963, storage 
facilities for liquefied gases were filled to 52 percent of capacity com- 
pared to 51 percent a year ago. 


747-148—64—25 
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TABLE 12.—Liqueñed petroleum gas storage capacity and stocks, Sept. 30, 1963. 
(Thousand gallons) 


— c | — -.— | f, wc 


36, 860 


-———— ep: gn ep —41ä— — e gn. om em pe 


—————— E EN 


672, 360 


—— . 2 o | —fÜ‚—ͤw̃ ES 
— t —— — —— | aaa 


217, 855 


325, 182 
62, 880 

1. 150, 073 
272, 318 


mp ep ep - gp sn af — ss e —2— gn ee em em 


— . —— ——— EN 


2,500,823 | 1,263,057 


— — —— | sa | ——— | a — 
— I | aaaasswaes K — 
EH 


eee EA EEN 
ES ——— E ——— ec 


72, 001 24, 527 


= —. — | . . — ͤ — 


3, 500, 062 | 12 1, 809, 277 


1 Includes storage capacity in Pennsylvania, West Virginia, Delaware, New Jersey, New York, and 


State and District At plants 
and 
terminals 
East Coast and Appalachian 11. 1 13, 805 
Total PAD District III. 13, 805 
Indiana, Illinois, Kentucky, and Appa- 
Jachian # 2: 
Indisna.....2 ne dese rec od eue (1) 
ines Rien .. . EE uS 3 15, 103 
Zn,, A 4,410 
e ß 735 
Michigan: e - e ꝑ 529 
ene eoo 65 EnR CORREA 
Oklahoma, Kansas, Minnesota, and Wis- 
consin: 
e 18, 104 
Kansas ewesceces 6, 206 
Minnesota (8) 
Missouri, Nebraska, North Dakota, 
Iowa, and Wisconsin 6 7,126 
Total PAD District II 52, 213 
Texas Inland 
Panlhandlé....-. ccc ncc enne 24, 581 
yt cp Cu K —— oee 5, 520 
West 8 26, 883 
Al del 25, 483 
Teras GllI““““k.l.. 26, 939 
Louisiana Gulf and Alabama 16, 316 
Arkansas and Louisiana Inland: 
Louisiana Inland.....................- 6, 421 
A aeu . ose rax 1, 694 
Mississippi 895 
New Merico..........------------~-------- 10, 345 
Total PAD District III............. 144, 977 
Rocky Mountain: 
Montana and Utah.................-.- 1, 565 
Wyoming......... Res 2, 997 
e 4, 504 
Total PAD District IV. 9, 066 
West Cass.. — 3, 373 
Total PAD Distriet v 3, 373 
Total;UnitedjStates. ................ 223, 434 
Florida. 
3 Indiana included in Illinois. 


s Kentucky and Tennessee included in Ohio. 


4 Kentucky, Indiana, and Ohio included in Michigan. 
North Dakota, and Wisconsin inclu 


s Missouri, 


with Kansas. 


¢ Minnesota included in Missouri, Nebraska, North Dakota, etc. 
7 Panhandle, East Teras, and New Mexico included in West Texas. | 
$ Louisiana Inland, Mississippi and Arkansas included in Louisiana Gulf and Alabama. 
° Louisiana Inland included in Mississippi. 
1$ Colorado included in Montana and Utah. 
11 Wyoming included in Montana and Utah. 
13 Includes 1,242 million gallons in underground storage at plants and terminals, and 180 million gallons 
in underground storage at petroleum refineries. 


NATURAL GAS LIQUIDS 379 


80 


MILLION GALLONS 


60 


40 


20 


m 


CENTS PER GALLON 


o 


o 
1942 1944 1946 1948 1950 1952 1954 1958 1958 1960 1962 1964 1966 


Ficure 2.—Stocks of natural gasoline, average value of natural gasoline, and 
spot price of regular 91 octane motor gasoline at Oklahoma refineries. 


SHIPMENTS OF LIQUEFIED PETROLEUM GASES ° AND ETHANE 
IN 1963 


The total shipments of liquefied petroleum gases for domestic uses, 
excluding liquefied petroleum gases used in the production of gasoline, 
were 11,570,000 thousand gallons in 1963, an increase of 8 percent for 
the year. With the exception of liquefied petroleum gases used for 
secondary recovery of petroleum, which has been declining since 1959, 
other end-use categories increased in 1963. More than three quarters 
of the shipments of liquefied petroleum gases are for residential and 
commercial use, and for chemical manufacture. Residential and 
commercial use in 1963 totaled 5,053,000 thousand gallons, a 7 percent 
increase for the year, and that used for chemical manufacture increased 
6 percent to 3,771,000 thousand gallons. 


3 Data include liquefied refinery gases but exclude liquefied petroleum gases blended into gasoline. 

s Description of the uses of liquefied petroleum gases reported in this section of the chapter: 

Residential and Commercial.— All liquefied petroleum gases, by type, shipped or used in private house- 
holds for heating, cooking, water-heating, and other household uses, such as clothes dryers and incinerators. 
Bhipments to nonmanufacturing organizations, such as motels, restaurants, retail stores, laundries and 
other service leed ee primarily for use in space heating, water-heating and cooking. 

Internal-Combustion Engine Fuel.—All by type, used by tractors, irrigation engines, highway 
vehicles of all kinds, fork-lift and other industrial tractors and also oil-field drilling and production uses. 

Ind .— Liquefied petroleum gases shipped or used by manufacturing plants of all types for standby 
fuel, space heating, or other such uses as flame cutting, metallurgical furnaces, and plumber's torches. 

Gas Companies.—Shipments made to gas utility companies for distribution through the mains. 

Raw Material and ents for Chemical Plants and Synthetic Rubber Components.—Shipments of liquefied 
petroleum gases made to chemical plants and for use in the production of synthetic rubber. 

AR Other.—Liquefied petroleum gases sipped. or used for agriculture purposes such as flame cultivation, 
crop drying, tobacco curing, poultry breeding, and miscellaneous other farm uses. 
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TABLE 13.—Shipments of liquefied petroleum gases and ethane in the United 
States, 1959-63 


(Thousand gallons) 


1961 1962 


United States, total 10, 606, 708 | 11, 569, 846 | 11, 995, 275 | 13, 038, 581 | 14, 307, 543 
A 94, 529 149, 052 162, 735 193. 073 
For use in gasoline production. ........ 1, 593, 018 2, 048, 340 | 2, 146, 452 2, 544, 192 
For al orior A 0 8, 919, 161 9, 797, 883 | 10,729,304 | 11,570, 278 

R 1,075,957 | 1,222,015 | 1,378,284 
Propane.......... .. . E nh 5,935, 967 | 6, 474, 558 7, 120, 976 
Butane 1,065, 513 | 1, 443, 081 1, 439, 891 
Isobut ane 62, 279 41, 282 34, 264 
Purane propane mixture...... 1.107, 329 | 1,077, 283 1, 054, 588 
All other mixtures 650, 838 470, 575 542, 275 

By principal uses: 

esidential and commercial... 4,318,215 | 4.712, 682 6, 053, 157 
Internal eombustion 880, 315 931, 611 999, 363 
Industrial..................... 402, 428 42A, 730 493, 208 
Refinery fuel 166, 572 231, 084 356, 958 
Utility gas. 168, 989 173. 481 216, 627 
Chemical. 3. 239. 479 | 3, 571, 339 8, 771, 413 
V 519, 637 587, 379 599, 556 

n recov 0 0- 

leum.......... e bao: osas 53, 240 51, 683 41, 676 21, 319 

Miscellaneous uses 58, 239 50, 565 55, 412 58, 077 
1 Includes Alaska. 


2 Includes Alaska and Hawalit 
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TABLE 15.—Consumption of liquefied petroleum gases and ethane, by type, by 
PAD district and state: 1962 and 1963 


(Thousand gallons) 


NATURAL GAS LIQUIDS 


Butane Butane-propane Total 
mixture 
P.A.D. District and State 
1962 1963 1962 1963 1962 1963 
District 1: 
Connecticut. .......... 32 22 20 18 49, 767 87, 413 
elaware..............| 15,325] 17, 114 39 66 15, 364 17, 180 
Florida................ 1,752 357 37,465| 36,458 „008 252,037 
Georgia................ 3, 317 2, 577 22, 512 912] 169, 682 177, 024 
Mane % % 256,833[__....... [exem [en eoe nonu à 25, 
aryland and Dis- 
trict of Columbia 160|......... 367 263] 50, 732] 59,252 
Massachusetts. 52,835] 55, 2894 216 52, 835 , 505 
New Hampshire 417 646[2.... EE 23, 739 22, 044 
New Jersey............| 59,985 68, 555. 13 282 60,267 68, 903 
New Tork. 20 24 1, 604 1. 3911 123,819} 137,017 
North Carolina 36 38 2, 592 2,303; 116,087; 130, 408 
Pennsylvania.......... 9, 349 1, 885 9, 734 9, 712 ,712| 107,858 
Rhode Island ] II, 447  12,075|.........|.....---.|...--....|.-------- 11, 447 12, 675 
South Carolina........ 167 69 8, 789 7, 560 66, 326 73, 670 
Vermont 17,858 14, 7500 „ö mA 17,658 14, 750 
Virginia 298 437— 11 54, 816 71,108 
West Virginla.........| 26, 344]  20,022|.........|........- 44 29 26, 388 20, 051 
Total 114 74, 947 69,151] 88, 635 86, 399/21, 674, 888/21, 773, 132 
District 2: 
Binos ñ] 5, 974 1, 872 2, 467 375, 883 399,397 
Indian 3, 236 869 495 243, 220 272, 841 
Jowa.......... .. .. set 191 69 75| 207,158| 227, 852 
Kansas 15,801] 18, 209] 18,605) 245, 035 259, 467 
Kentucky 213 2, 071 1, 590 85, 766 102, 828 
Michigan.............. 180 24 232| 121. 802] 155,571 
Minnesota............. 4, 847 933 190| 195,113] 215, 579 
issouri. ii 8, 404 5, 220 6, 146 293, 365 336, 797 
Nebraska.............. 828 938 646| 12A, 153, 841 
North Dakota 2, 856 2,211 4, 862 53, 760 60, 
Ohio 148,497| 157, 3155 502 148, 157, 315 
Oklahoma 22, 797] 66, 582 56, 051] 298,849 , 196 
South Dakota 178 1, 086 1, 620 63, 082 , 008 
ennessee 514 4, 663 5, 065 61, 103 72, 506 
Wisconsin 9, 960 336 277 194, 306] 222, 565 
Pot! 169, 384] 103, 983] 114, 775/23, 180, 200/23, 579, 264 
District 3: 
Alabama 3, 382 2,836} 30, 372 35, 011] 131, 682 145, 050 
Arkansas 8, 406 8, 570 53, 509  55,736|  221,580| 214,801 
uisiana............. 10, 610 9,443|  80,436|  79,774| 153, 447 158,789 
Mississippi 7, 510 7, 399 72, 586] 68, 375 186, 793 200, 928 
New Mexico........... 3, 572 2, 727 3,505| 13, 183  102,165| 101,174 
err 8 60,706; 54,328 465,888) 443, 002] 896, 382] 927, 289 
TTotall1___... ` , 152, i 708, 647| 767, 003024, 055, 146 |2 5, 236, 923 
District 4: 
Colorado. ............. 1, 407 693 8, 505 3,650| 119, 737 117, 864 
* Idaho... ...-. - . . . ↄDü 22,079 , 5 22, 079 22, 367 
Montana 1, 043 1,055| 1,505 1, 744 34, 410 82, 005 
CCC 35 12 791 337 21, 465 21, 834 
Wyoming............. 231 138 7,152 4, 635 , 100 , 330 
Total! 10, 748 10, 841] 15, 9134 15, 407] 2264, 2860 2250, 735 
District 5 
. . A l... -- 2, 346 3, 311 
Arizona...............| 35,057} 37,804|......... 926 6, 056 4, 103 41, 113 , 293 
California.............| 255,661| 277,574|.........|.....-.-- 53,681| 56,016 , 342} 333, 590 
Hawaii... IN 22 4927[|_-.-----. 8 7,193 4, 783 7,215 9, 710 
Nevada 34, 634  37,421|.........|......-.. 69 83 34, 703 37, 504 
Oregon 33, 766  34,272|.........|....-....|.-...-.--- 1,697 33, 766 35, 969 
Washington...........|  38,060| 40, 137— 397 2, 202 39, 057 42, 309 


32, 562} 50, 423 


70, 105 


———— | foenum e unum | utenti] —— d 
Se — | eS € | — | s | 


1 District totals do not equal the sum of State totals due to the inclusion in District totals and the exclu- 
sion in State totals of figures for refinery fuel, chemical, synthetic rubber and secondary recovery uses to 
avoid disclosing company data. Data for these uses are shown in Table 16. 


2 Includes ethane, 


butane, and all other mixtures, See Table 16. 
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FOREIGN TRADE 


The imports and exports statistics included in this section were 
compiled by the U.S. Department of Commerce and differ slightly 
from those used in other sections of this chapter. The Bureau of 
Mines import data exclude all imports from foreign sources to U.S. 
territories and possessions from the United States. Exports of 
liquefied gases totaled 193 million gallons, 30 million more than in 
1962. Asin past years, Mexico was the principal importer of LPG 
from the United States, receiving 92 percent of the total exports. 


TABLE 17.—LP-gases ! exported from the United States, by countries 


(Thousand gallons 1) 
Country ,1954-58 1959 1960 1961 1962 1963 
(average)? 
North America: 
Sands 48, 440 8, 768 5, 251 4. 134 3. 657 6. 347 
Mels“ 8 88, 660 111,858 | 121,890 | 148,931 177, 748 
Netherlands Antilles L0 OA I; S¿ ¿22 
Bermuda and Caribbean.............. 9, 062 4, 845 3, 791 3, 364 2, 023 2, 481 
Central America— ........ 1, 767 278 456 489 628 438 
hh oo m wm 1 AA WER, e WEE 
d EE 149, 287 93,856 | 121,356 | 129,879 | 155,247 187, 027 
South America: 
e ..... . ...-- 230 72 8, 818 14,514 3, 518 9 
Brazil. A ee esu MO SEA 15,404 E A 169 
Arr. ³˙·¹wwwm. S. e 274 95 32 34 223 89 
Total saca l S 22 2252 sese 15, 908 167 8, 850 15.002 3, 759 267 
Europe: m 
(Rei AAA 128: |... 222 EA 24 
France. EE 341433 (4) 149 113 2, 113 
Germany, West 69 132 (4) §28 1, 353 1, 416 
JJ ĩðͤ V 199 15 2¹ 399 4 4 
Netherlands 9 2 discre 133 132 187 
Sweden._.......... .. . ....... EH .. SE 90 EG 19 (4) 10 10 
United Kingdom 43 |.---...... 15 1, 566 354 174 
Ëer 22 . 106 
LOU EE 534 152 55 2, 845 2, 579 4, 750 
Asia: 
Steet A 22 22.2 15 83 9 15 27 
e 246 164 23 673 374 172 
e .. Eeer // IA AA s: 
Eeer 333 2 22 8 32 
OUR NEE 429 214 25 704 397 255 
e EPR E EE E E 136 X 6 212 825 109 
Ocesani8.... ll. ricardo 105 140 245 410 428 665 
Grand total 166, 399 94, 529 | 125,537 | 149,052 | 102,735 198, 073 


1 Data include LP-gases. 

2 4.5 pounds» 1 gallon. 

3 Because of changes in classification, data not strictly comparable with other years. 
4 Less than 1,000 gallons. 


Source: Bureau of the Census. 
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TABLE 18.—Natural gasoline exported from the United States, by countries 


(Thousand gallons) 
1954-58 1959 1960 1961 1962 1963 
(average) 

A EE A ß WEE 139 
8, 123 07 15 61 239 470 
2 35 60 
Unite] III m; 8 140 — o 
Other countries t A dup 80 90 145 
AA S o. S.S 8, 156 91 53 345 364 814 


Source: Bureau of the Census. 
TECHNOLOGY 


The economics of in-ground storage of liquefied propane gas was 
advanced in 1963 by the construction of the world's first commercial 
frozen-earth storage having a capacity of 160,000 barrels of liquid 
propane. A refrigeration system using the stored product as the re- 
frigerant is used to condense both the boiloff vapor from the pit 
itself and the vapor generated when the incoming stream is flashed to 
storage temperature. The pit operates at a slight positive pressure 
(about 6 inches of water) and at a temperature of minus 56° F. 
Frozen-earth storage is indicated as being less expensive than re- 
frigerated aboveground storage over a relatively large range of 
storage volume; however, the difference is not great and a concise 
study of fill rate, incoming product temperature, land, labor, utility 
costs, and surface and subsurface geology is necessary to make com- 
parable evaluations. 

Currently the economic and other advantages of refrigerated storage 
of LPG in above-ground metallic containers are being carefully con- 
sidered. With given design parameters (storage capacity, filling rate 
and filling temperature) it is possible to find, from a set of minimum- 
investment curves for storage of commercial propane, the optimum 
method of storage, and to approximate the initial cost. The design 
of storage vessels and the materials used in construction, insulation, 
refrigeration equipment, and safety of refrigerated storage should also 
be considered. 

In the new plants molecular sieves have become the most popular 
method of treating propane and butane containing hydrogen sulfide 
and mercaptans. From 45 to 50 light hydrocarbon-liquid sweeteners 
are currently in operation and in two-thirds of them molecular sieves 
were substituted for the desiccant in the yos propane dehydrator. 
Propane passes down through the packed sieve bed to provide an out- 
let product free of water, hydrogen sulfide, and mercaptans. Nor- 
m this bed will stay on stream for 8 hours and is desorbed while 
another bed is brought into operation. 
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The increasing gas production has resulted in corresponding in- 
creases in gas-liquids production and construction of new gas process- 
ing plants, and this trend is expected to continue within the next 
few years. In South Louisiana, refrigerator oil-absorption plants 
have almost doubled the 1961 capacity of three billion cubic feet per 
day. Refrigeration range for the small plants is from 0° to minus 
25° and minus 20° to minus 40° F for the larger plants. Plant units 
are automatic, skid-mounted, and can easily be transported to another 
location. Average capacity of short-cycle units is 49 million cubic 
feet per day, with an ide liquids recovery of 3,460 gallons per 
day. South Louisiana is also the fastest growing area utilizin 
centralized fractionators that are located close to undergroun 
storage and transportation areas for natural-gas liquids. 
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HE TOTAL demand? for all oils in 1963 was 10,768,000 barrels 

daily, an increase of 3.5 percent over the 1962 daily average of 

10,403,000. Domestic demand increased 3.2 percent to 10,560,000 
barrels daily. Exports reversed the downward trend cf the past 
several years and increased 23.8 percent. This was the result of 
exceptionally cold weather in Europe during the first quarter of the 
year. Large shipments of distillate and residual fuel oils were 
shipped abroad to relieve the fuel shortage. The total new supply of 
all oils in 1963 was 10,771,000 barrels daily. Domestic crude oil 
production, 7,542,000 barrels daily, represented 70.0 percent of the 
supply; natural gas liquids production, 10.2 percent; and imports of 


crude oil and refined products, 19.8 percent. 


1 Industry economist, Division of Petroleum. 
? Statistical assistant, Division of Statistics. 


3 Certain terms as used in this chapter are more or less unique to the petroleum industry. Principal 


terms and their meaning are: 


Total demand —A derived figure representing total new supply plus decreases or minus increases in re- 
Orted stocks. Because there are substantial secondary and consumers’ stocks that are not reported to the 


ureau of Mines, this figure varies considerably from consumption. 
Domestic demand.—Total demand less exports. 
New sup 

(eoke-ovent used for motor fuel, plus imports of crude oil and other petroleum products 


ly of all oils.—T he sum of crude oil production plus production of natural gas liquids, plus benzol 


Transfers.—Crude oil conveyed to fuel-oil stocks without processing, or reclassifivation of products from 


one product category to another. 
All otls.—Crude petroleum, natural gas liquids, and their derivatives. 
Principal product.—Gasoline, kerosine, distillate fuel, and residual fuel oil. 
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TABLE 1.—Salient statistics of crude petroleum, refined products, and natural 
gas liquids in the United States 


1959 1960 1961 1962 19631 
Crude petroleum: 
Domestic production. thousand barrels 1. 2, 574, 590 | 2,574,933 | 2,621, 758 | 2,676,189 | 2,752, 723 
World production do....| 7,144,860 | 7,689,851 | 8,183,863 | 8, 882, 218 | 9, 535,434 
U.S. proportion percent.. 36 83 32 30 29 
Imports een thousand barrels 3..| 352,344 371, 575 881, 548 411, 039 412, 660 
Exports A 8 do. 2, 526 8, 087 3, 227 , 790 1, 737 
Stocks, end of year.................... do....| 257,129 239, 800 244, 664 252, 011 237, 361 
Runs to stills do. ] 2, 917, 661 | 2, 952, 534 | 2,987, 158 | 3,069, 631 | 3,170, 652 
Value of domestic production at wells: 
EE thousand dollars..| 7,473, 336 | 7,420, 181 | 7, 565, 582 | 7, 774,051 | 7, 966, 651 
Av e per barrel . 90 $2. 88 A $2. 90 $2. 89 
Total producing oil wells Dec. 31. 583, 141 591, 158 594, 917 596, 385 595, 462 
Total oil wells completed during year (suc- 
cessful wells) 22 27, 055 22, 492 2¹, 850 2¹, 372 20, 288 
Refined products: 
Imports 5 thousand barrels *..| 297,239 292, 536 318, 118 848, 754 364, 922 
Exports 5... IS do.... 74,541 70,819 60, 336 59, 600 74, 048 
Stocks, end of year.................... do....| 520,954 515, 827 543,343 | 6 550, 900 564, 451 
Output of gasoline 7 do....| 1, 488, 860 | 1, 522, 497 | 1, 534, 4 1, 583, 376 | 1,627, 975 
Yield of gasoline. .................. percent. 44.9 45.1 44.7 44.8 44.1 
Average dealers' net price (excluding tax) of 
gasoline in 55 U.S. cities. cents per gallon 3 16. 09 16. 08 15. 80 15. 45 15. 22 
Completed refineries, end of year. ........... 310 311 311 308 304 
Daily crude-oil capacity thousand barrels 2. 9, 901 10, 010 10, 105 10, 118 10, 385 
Natural gas liquids: 
Production... o .. l. cauce eel do....| 320,757 340, 157 361, 689 372,705 401, 116 
Stocks, end of year.................... do.... 2A, 887 28, 931 37, 067 31, 385 33, 747 


3 Preliminary figures. 

2 42 gallons per barrel. 

s Bureau of Mines data for crude oil and unfinished oils. 

4 U.8. Department of Commerce data, except those for Hawaii (before 1960) which are Bureau of Mines 
data. Exports include shipments to territories. 

5 U.S. Department of Commerce data, except for unfinished oils. 

6 New basis. These data are comparable to 1963 due to product reclassification resulting from separately 
reporting data for petrochemical feedstocks. 

B aing with 1961 excludes unfinished gasoline. 

8 Platt's Oil Price Handbook. 


DEMAND BY PRODUCTS 


As most of the indicated consumption of crude oil in the United 
States is converted into products at refineries, before sale to ultimate 
consumers, the analysis of demand trends involves consideration of 
each major product. "The fuel oils (residual, distillate, and kerosine) 
compete directly with natural gas or coal in heating, cooking, and 
industrial uses. Gasoline and diesel fuel are the major fuels used in 
the transportation field, followed by jet fuel (a blend of low-grade 
gasoline, kerosine, and distillate) used in military jetplanes, and 
straight kerosine which is used as fuel by commercial | etplanes. The 
other products serve a wide variety of uses in competition with other 
refined products as fuel and in special uses that are not fuels. 

Beginning with the 1963 data, petrochemical feed stocks produced 
at refineries are being reported as a separate product. This eliminates 
products used for chemical manufacture from the other petroleum 
products. For this reason demands by individual products for 1963 
and previous years are not strictly comparable. 

Gasoline.—The total demand for gasoline, which includes motor 
gasoline, aviation gasoline, and naphthas, was 1,641,866,000 barrels 
in 1963 compared with 1,591,283,000 barrels in 1962. Domestic 
demand was 1,634,927,000 barrels, an increase for the year of 3.2 
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F and exports totaled 6,939,000 barrels, a gain of 5.3 percent. 
he demand for aviation gasoline continued to decline and for the 

ear was 54,800,000 barrels, 1,882,000 barrels less than in 1962. A 
9 of domestic demand by uses indicates that civilian high- 
ways consumed 89.2 percent; aviation gasoline, 3.1 percent; and non- 
highway vehicles, nonfuel use, and losses, 7.7 percent. 

Distillate Fuel Oil.—The total demand for distillate fuel oil in 1963 
was 762,193,000 barrels, a gain of 2.9 percent. This included a 
domestic demand of 747,221,000 barrels and exports of 14,972,000 
barrels. Demand in the third quarter was exceptionally high, 
exceeding the year-ago level by 11.0 percent. 

The increase of 2.7 percent in demand for the first quarter over 
the same quarter of 1962 was due to colder weather and increased 
exports to Europe to relieve fuel shortages there. Cause of the 11.0- 

ercent increase which occurred in the third quarter is not so clear. 

t can only be assumed that stocks of distillate moved from primary 
to secondary storage facilities, thus inflating demand in the third 
quarter and reducing the demand for the fourth quarter. 

Residual Fuel Oil.—The demand for residual fuel oil continued to 
decline in 1963. Domestic demand was down 4.4 million barrels 
for the year; however, exports increased 2.4 million barrels so that 
total demand was only 2.0 million barrels less than in 1962. 

Kerosine.—Commercial jet aircraft use of kerosine as fuel continued 
to increase in 1963 and accounted for 75,473,000 barrels or almost 
44 percent of the total. “Other uses" for kerosine declined 1 percent 
for the year. 

Other Products.— The total demand for all other products, including 
crude oil exports and losses (73,620,000 barrels), was 796,773,000 
barrels. An actual comparison of 1962 and 1963 individual product 
demands is not possible because petrochemical feedstocks produced 
at petroleum refineries is treated as a separate product in 1963. 
The 1963 demand for petrochemical feedstocks was 91,756,000 barrels, 
of which 7,834,000 barrels was produced from still gas, 39,276,000 
barrels from liquefied refinery gas, 22,022,000 barrels from naphtha, 
and 22,624,000 barrels from the other products which are principally 
miscellaneous finished products but which also include kerosine, 
distillate fuel oils, and residual fuel oil. The total demand for military- 
grade jet fuel increased 3.8 percent in 1963, asphalt demand increased 
2.7 percent, petroleum coke, 2.4 percent, and lubricating oils, 1.0 
percent. Demand for wax and road oil declined 2.4 percent and 0.7 
percent, respectively. 

Shipments to U.S. Territories and Possessions.— Domestic demand, 
as defined in this chapter, refers to demand in all States of the United 
States. Shipments from the United States to territories and posses- 
sions are included with exports. Any foreign receipts into these 
territories and possessions are not included in the total imports shown. 

Shipments from territories and possessions to foreign countries 
are excluded from total exports. Shipments to the United States 
are included in imports. 


MINERALS YEARBOOK, 1963 


392 


520 928 | 698 ‘9E8 699 'DE8 | ILLO '£9S | 109 628 | FO9 898 | 66€ 58790 ‘OES 219 218 977 88 | 798 ‘EBL | 080 ‘FOL | 998 HLL 108 28220 89038 [81O L, 
eve ‘eva | ezpieog | £L ‘ecg | OIO ‘029 | ISP 'S8Q dl ess | LcO'EOS | GO Sf | Of ‘Lz | SbF LO9 | SST'SOP | 91Z ‘SBF | IS9 ($09 | S99 219 ——.—— $jonpo1d peugejr 
290 1 98€ 18 cee te | 229 fer e 8e 07 d orf | £60'6£ | og ¿e | 966.96 ls e | Ces O£ | 610/08 | 69863 |""""""""""""""" spInbT $83 jenjen, 
+99 v 110 795 110 298585 ‘9ST 612 198 | 922 52889 €Z | SIF CPC | OPL 929 9698 gçZ | ce9 97 991 Or N - urnə[o139d op 0 
810078 
£02 629 269 “ces e 509 19 206 “eze 251 202 | IST 988 912 962 | 262 165 L 992 16 T6 | OLE 982 | [Z$ les 099 ‘90E 189 88 ^ pueurep ohe mop T80L 
6b 99 106 ‘£9 909 9 95⁵ 9 Zee “Y 569 9 be | 8sz'9 817 9 | I£6' £0€ 9 OIZ‘s ZK 11 |` ` ulg8 3ujssooo1* you 88071 
GC c | SoHE 56 18% 98% | £85. £66. +63 68. 98% 162 vec GIS GCC. $9880[ ep 
088 159 € 620 961 916 “ose | ¿99 “ree 696 T1 | COP 002 | EF 10e 162 96 999 “rez | 9EF 265 | cse 165 268 dee 219 "ITE 780 $218 |° 7777777777" "Í l" "7 pusu 
p JONPOJA op1sourop 1820, 
mie 0568 c | sp des? os 19% | ¿ez 290% mt josz |s (mt [98% [183 |" Spoeetteet TA. 
806 CZ 797 “997 ¿19 4 | 6L8'ZZ | 1y8'03 | 029'6! | 91 I | HO Oi | ¿g ¿I | E82 21 leese | ezz‘ze | eis oc 189 68 ee sose3 pogənbrT 
489 “231 628 081 Ges '01 | £63'01 II “IT | 090 TT 869 II | SS6 TT (ennen | 19301 | 144'01 | Sey 6 oo $83 11198 
208 ‘9 996 ‘9 £9T 295 899. PL. 917 1 915 1 670 1 | SP9 19€ GEZ 8} 83833 ASPAS RR no poy 
£92 201 ZI ‘FIT ers “€ GAR O6Z er | 10€ ei 291 "4T 898 $T 928 €I | vOZ T | 206 %9 | 89L 919 “e %% V jeudsy 
ver ‘29 402 ‘OL II$ 9 699 'g 60c ‘9 909 “g 897 9 YPL Y 2019 290% 032 9 del 9 82 9 (CCC EE 2100 
06€ ‘$ $96 “€ 295 QTE | 99€. GL? KÉ. db 612 89£ eie GU? 88€ G9 A 8 X9 A 
LA 919 ‘EF 810 “e $292 | $06 € 125 % Se 559% 29,8 186% 808 %% 893 e 89 2 560 SS“ ON $jueoprqu'T 
975 501 107 ‘ZIT 998 ‘8 £6£'8 | 826 '8 369 TI | SIL OL | 2228 915 01 50 O1 | ¿6 9 9896 68 qap ÓN 190] 30 LN 
829 od £18 "sho ero 89 | GI IQ | Zez €p | E12 62 | 438 ‘ye sel ve | SF9 9E | 68 S€ | s OP | 028 9 | 960 02 819 79 7777 Uo 100} [BNDIS9H 
998 589 GOP ‘GEL Z18 ‘68 | 396'14 | GZETS | EGE FF | 099 9E | £92 OF | TEO OF 209 57 | 912 9 | +9994 | pep 28 | pez 10D Ir" [10 [any IIS 
13 751 LOT 501 12 61 | 191 ‘OT | PZG'eT | 29031 | £E9 OI | 908 01 | 913 6 096 '8 979 ‘OI | ero'er | ogor | 23218 | w www 9UISOJ9M 
ELI ‘ees I | 169 589 t | Gus ZI | zze “ger | £c6 ger | 093 “931 | 9e 251 | $02 ‘ZHI | 909 ‘OFT | 969'0FTI | 6£9 “631 | OSE ‘OST | ZOE ‘GOT | 969 “TEL | ^ ^ ^ 77 oulosu 
n — . — | Y == = j= [IÍ Ü —-——8 — —— — — — pn p oö 
988 ‘09 009 ‘69 679 9 858 5 £00 ‘F 643 9 961 “g 186 5 869 | 80939 611 ‘9 082 7 £76 ‘F G60 7 ——— Son pOAd poupou 
JESS e 064 l gri 093 £ 16 581 061 ey Ove 28 80€ IP A eee urno[01]9 opno 
y :SJIOdX Y 
991 279 ‘e | £86 962 “e | Sez 29€ 786 “yes | 622 “118 | 128 002 | 260 ‘ZOE | $16 '96c | 12H 167 | 66€ 867 | 09 'IGZ 67 ‘OES | FELTTE | CLP “ELE |77777777 000070707777 pusurəp 1820, 
puumod 
919 met 6711. Lol 98 — 086 I— 286 '01-+| SOT GH 268 ¿I+ O9 ¿I--| 200 ‘bI+| 189 yI] wei att OBL OI— SCL'EL— | £80 ¿8— 839018 U (—) oseoloop JO (+) ossaJou] 
zez ‘£89 “e | 812 808 e 968 “ose 590 “ele | 92¿ Tee | 906 “11€ | CEP ‘BIE beg “pte | ses 90 086 712 OYE ‘TIS | FO 9609 80% OBE OtE 77777777T Aiddns A 1830, 
SISTE | PL erg 110 ‘ze og oe | Z06'93 | ¿g % | SIE yo | %%% J bie ge 8 9 lr HK KE A | 7 ———- sjonpoid pouyery 
srs ‘Ise | 680 TIP ere 18 | 992 e€ 828 98 | 20p “ye | eec OP | 986 € 218 € | ISU pe | eree | I9¿ t€ 09 g€ 67 9 %% urnə[013 SC, 
1 :-SI100 ur 
919 286 ‘z | ese 870 | oec'coc | 80z ‘Sez 966 69 | vE6 657 178 798 | eel 98 | 626 ‘OZ 987 917 79 | 022006 | Z8€ ‘SES | ç9¿' 692 || 7 7 uolonpo:d [630,], 
691 16 II el eT. Or | ». . £ „ 5 9 . 01 + 9 8... bereede 939 ‘jozusg 
689 19€ GOL ‘ZLE 10» ‘Ee | $30 we 700 TE | SHE OE | 229 0€ | CIT TE £92 62 | OIS O£ | 60$ ‘of GOI ¿€ | 908 ‘Z 106618 |^7777777777 Sp bn $83 [8.MI8N 
99; TZ9 ‘z | 681 9.9% | $38 ‘Bee | Tes co | 08€ Sco | 688 618 OFC ZZ | SIO ‘HES | ZIZ“LTZ | 696223 | LEL“IZZ | 199'8ZZ | ZL0 ‘60S | 98 ¿Zç |^ ^ — urmnə[o1od opn 
*uoponpoid op3souro(q 
Adds MON 
loq 400 40 019} A18 KA 
18704, -upoeq Ui N |1eq0390| -deg | ynny | Apr dun ASW Indy | qos; | -nuqə(q | -nuef 
T8303 
1961 
7961 
(sja.req puvsnou L) 


suyuour Aq 89-8961 pus [9303 1961 '8998I8 POUN ou ur S[to [re Jo pueurep pue Aiddng— 8 WISVI 


393 


PETROLEUM AND PETROLEUM PRODUCTS 


CRUDE 


51902 


-JPNS UOI189U1SSE8 991 JONPOId o3 enp LGT 03 e[qe1eduroo omg 9jep 959 


90 78: 


699 388 


99] [eoprureq9017ed 10] 848p Zoruodor Á[ejeredos ou 3ug 


seg MON ¢ 
38 peonpolg » 


‘samy AJSUTUIT[OId t 
vp eo1eururoQ JO 3ueurjedeq SA 


oO JO 1ueury1ede(q gn “slo peusrugun pus no opno JO] 848p soupi JO neeimng 1 


L$9 CIS 


— A | Pm — — | eres o | wu— | — —— DX I—NR— 2 [ ———s*— | ws 
—a | m | —— — | — | —— | ——— | — | —— | Y | ——— n | — A SOI 


SOL ‘ZLE 
68T ‘929 7 


[8101 
2961 


029 “g 
den ? 
IF9 $66 “e 


£96 I+ 
_109"1e6'8_ 


226 WE 
099 ZIP 


616 ‘EST ‘e 


08 
911 ‘TOF 
EZL ‘SSL 7 


[BIOL 


¿61 ‘OT 


— | ——rIr | — | ——— 3 | ees | re —Ä—ↄ— | — HO, ee | eee | —o 
—r Fs O — | ee 1 | ee | €———— | w—-TPI. ee | ee | ee Í ww | w was 


TW 'ce 


190390 


*sej1eugel urnə[o11 
268 978686 5798 
899 v89 | 8¿P ZQ 
820 ‘ey 788 IF 
193 8e | ¿LO 6 
102 868 | 093 P12 
890 9 pce 9 
063 50 
€9» SOS | 083 ON 
HM aM 
ZL “+ 518 
860 91 [ 982 21 
158 01 069 11 
818 €9c ‘T 
219 | 612 QI 
999 9 999 9 
07€ 80 
SEP 'e 696 “€ 
OLT'OI | 94811 
979 ‘se O20 9 
295 09 O6 5 
988 ‘st | Ooe 71 
866 ‘SET | SOT 191 
070 2 ESL 9 
001 981 
178 “90€ | 662 ‘OzE 
896 ‘OI+| C/C ‘ZI+ 
662 ‘OTe 120 ‘Eee 
568 'ez | 629 ‘SZ 
868 'ye | 999'9€ 
200 ‘89% | 928023 
9 2 
VEL € | 680 $€ 
LOZ ‘SZZ | 088 ‘9EZ 
40 uro 

-dəg 1sn3n y 


199298 | 68€ LES 
986 £99 | £96 ¿yQ 
GL 88 | om S€ 
296 ep | 980 085 
97 ‘SOE | 6£9 48 
889 '9 909 '9 
£0£ 966 , 
Teo ‘FTES | 096 '£6c 
799 “1 HAM 
168 2 148 2 
850 21 | 11841 
910 T [942 TI 
589 'T 84101 
zee 91 | 808 ‘eI 
926 “9 TgZ 'g 
STE 26% 
cel “€ 208 “€ 
578 ‘OI | @¿/9 8 
£22 '0£ 200 ‘Se 
C06 ‘OF | 9909 68 
578 01 | 968'6 
966 ‘GFT | 199 ‘OFT 
688 9 9c» 9 
GU €31 
¿se erg | 881 €6Z 
987 ‘6I+] SEL ‘61+ 
€19 ‘EEE | £26 CIE 
620 LS | £92 CC 
vIZ'Se | 3248'TE 
GES | 862 887 
H H 
823 ‘ee 6£6 ‘TE 
WPI ‘SEZ | £98 9 
Ang dun 


t 8961 


AAM 


429 96. | C00 TLL 
926 ‘919 | on og 
091 Z | 826 ez 
16€ ‘ISS Leute 
590 565 | 6LF‘LIE 
SET '9 975 '9 
08 66% 
816 66% | 929 ‘ZS 
Coo T 00F I 
I8 ‘9 EZL ‘L 
98€ 91 | OF 81 
898 ‘OT 229 01 
99€ 891 
316 '9 268 5 
369 9 966 9 
He yee 

518 9 ele 'e 
129 6 049 2 
16€ ‘eh | 6Z@ 65 
OLCK ⁴ TIG'IZ 
1851 ‘Ol | 661 ‘FT 
181 ‘SEI | See 821 
£99 9 9€5 9 
OLI 96 

282 ‘008 | OTT 'ece 
G29 ‘+| BLE TI+ 
ZIE ‘Sze | 88ç “€Z 
169 € | 608 62 
869 € | 020 92 
822 ‘092 | 602 89 
01 2 

856 T€ | erp Fe 
OLZ ‘82% | 68% ‘FEZ 
Indy 


uus 


*8310duu] [I8 JO] eoJour 
r 'Z6L 7777777777777 S39018 [910], 
voL “619 EE szonpold pouyoy 
ee W ss spynby] se3 18N 
ex rr umə[0139d op n 
810028 
III ISS ^" pusurop OJIS9UIOP [930], 
268 |" ufes 3ujsseooJd jou ssor 
667 | TT "Seet 9DD1O 
GOT 98E | ^ 7 pusurop 
gpnpold  ojjseurop 510. 
MIL [em SnOQSUS[[9OSITAT 
849 9 |777 SN901sSD99J reorureuood30q 
eee S888 sese3 pegenbyT 
OC OL fe ee Se? [1138 
( ARE IO peor 
TEE quU E E OE qeydsy 
ß a 9100 
OGG Wesco ee A XeA 
894 € ANA uon 
942.8. 190] 3ef CN 
980 99 | ^" LO [enprseor 
GOS £01 | 77 7777 “TIO [90] ess 
609 06 | „„ 9u]jsoJo NM 
08g lh 9uossp 
tpuvumsp DJISIIO 
%% ee UU U 839npoJd peugojr 
III. umeohed op na) 
t :SOdT A 
60F 988 |777777777777TTTTTTSs pusurop T830,L 
.puweureq 
ro I7— 7839038 Ut S de 9899199D JO (-L-) oseo1oug 
900 ‘FRE l^777777777 jddns Au [930], 
Ig0'gp |^777777777777 s39npold pougoy 
gO Tp | 777777777 melo ed epni) 
1:8310d ur 
896 60% |^ ^77777777 uoj3onpoud [630 I, 
P elk eere UIS 919 'Tozuoq 
geg e RR Leen spinby] se3- 18N 
ON DSD umeloned epnig 
uon pOAd or3seuroqq 
:&[ddns MON 
A18 
nus 


([41-148—64——26 


394 MINERALS YEARBOOK, 1963 


| | eee 
ee ca s e NE 
ker 


—— — 
Crude petroleum production 


o 
2 
u. 
e 
— 
< 
o 
z 4,000 
: SEEN —— — 
5 i SSES 
* 3,000}-— —— — 
FT! Domestic demand Li 
2,000 


(e 
1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 
Fiaure 1.—Supply and demand of all oils in the United States, 1951-63. 


TABLE 3.—Demand for all oils ! in the United States 
(Million barrels) 


Year Domestic | Exports | Total 
demand demand 


—— — —— —— Ñ d— — 


1 See text footnote 4 at the beginning of this chapter. 
? Preliminary figures. 


SCOPE OF REPORT 


This report deals primarily with statistics for production, refining, 
distribution, and indicated consumption of crude petroleum and refined 
products in the United States. The object of limiting data to the 
United States is to permit & breakdown and balancing of supply and 
demand of operations by States and districts. The composition of 
the districts used by the Bureau of Mines is explained in the next 
section. 

The increasing volume of natural gas liquids recovered from 
natural gas has made it necessary to present data on these liquids 
with the crude oil data, as they are either blended with refinery 
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products or are identical with materials recovered from refinery 
gases. These natural gas liquids are recovered at special plants 
E from the oil refineries. 
ost of the data were compiled by the Bureau of Mines from 
detailed reports, submitted on a voluntary basis by the various 
companies. These data are published monthly for release about 8 
weeks after the end of the month concerned. Complete coverage, 
with only minor estimates, is procured for production, stocks, and 
refinery operations. 'The Bureau of Mines used the import data as 
reported b. the refineries for crude oil and unfinished oils. Other 
roduct imports and all export data were taken from records of the 

S. Department of Commerce. 

The Bureau of Mines uses crude-oil production data compiled by 
State agencies for those States which compile the information. 
Where such data are not available, the Bureau of Mines sends monthly 
questionaires to all pipeline companies operating within the State. 
Monthly reports are received from refineries showing crude oil 
receipts by States of origin and method of transportation. "These 
reports include information covering final receipts by water, tankcars, 
and trucks and cover stocks of crude oil, held at refineries, by States 
of origin. The Bureau of Mines crude production figure includes 
field condensate. 

Individual refineries reported monthly receipts, input, stocks at 
the beginning and end of the month, refinery production, and deliv- 
eries. Data on both product stocks at refineries and pipeline and 
bulk terminal stocks are collected. 

Semiannual canvasses of refineries, pipeline companies, and natural 
gas liquids plants provide data on storage tank capacities assigned to 
the various refined products and to liquefied gases at plants, terminals, 
and underground storage facilities. 

Annual canvasses provide supplemental information on the value 
of crude petroleum at wells, the number of producing oil wells, sales 
of fuel oils, asphalt and road oils by uses, and refinery capacity. 

The table showing world production of crude oil by countries 1s 
based on monthly reports that also included data on crude move- 
ments and refinery operations. Data on crude reserves, wells drilled, 
and current prices were taken from the sources indicated in the 
footnotes. 

DISTRICTS 


The Bureau of Mines reported production of crude petroleum and 
natural gas liquids and the number of wells drilled by States. Louisi- 
ana, New Mexico, and Texas were also reported by districts. 

New Mexico has two widely separated producing areas. The 
Southeastern district comprises mainly Lea, Eddy, Chaves, and 
Roosevelt Counties. The Northwestern district comprises mainly 
San Juan, Rio Arriba, Sandoval, and McKinley Counties. 


396 MINERALS YEARBOOK, 1963 


The Bureau of Mines producing districts in Texas correspond, with 
one exception, to grouping of the Texas Railroad commission districts. 


Bureau of Mines districts: Railroad Commission district 
Gulf Coast Nos. 2 and 3. 
West Texas Nos. 7C and 8. 
East Proper..................- Part of No. 6 (East Texas field in Chero- 
kee, Smith, Upshur, Rush, and Gregg 
Counties). 
Panhandle 21S we No 
Rest of State: 
ee d WE Nos. 7B and 9. 
Central... gie see No. 1. 
BOUL 2s ec cee setos No. 4. 
Other East Texas Nos. 5 and 6 (exclusive of East Proper). 


The Bureau of Mines groups refinery operations into another set 
of districts called refining districts. These refining districts correspond 
with the grouping originated by the Petroleum Administration for 
War during World War II and called PAW districts (later changed to 
PAD districts). 


PAD district: Refining district 


1212 East Coast District of Columbia and Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, Connecticut, New 
Jersey, Delaware, Maryland, Virginia, North Carolina, South 
Carolina, Georgia, and Florida, and the following counties of 
New York: Cayuga, Tompkins, Chemung, and all counties east 
and north thereof, and the following counties of Pennsylvania: 
Bradford, Sullivan, Columbia, Montour, Northumberland, 
Dauphin, York, and all counties east thereof. 


11 Appalachian No. I— West Virginia and those parts of Pennsyl- 
vania and New York not included in the East Coast district. 

Dai GEN No. 2—The following counties of Ohio: Erie, Huron, 

rawford, Marion, Delaware, Franklin, Pickaway, Ross, Pike, 


Scioto, and all counties east thereof. 

33 tus Indiana-Illinois-Kentucky—Indiana, Illinois, Kentucky, Ten- 
nesee, Michigan, and that part of Ohio not included in the 
Appalachian district. 


d ccm Oklahoma-Kansas-Missouri—Oklahoma, Kansas, Missouri, Ne- 
braska, and Iowa. 

„ Minnesota Wisconsin-North Dakota-South Dakota — Minnesota, 

| Wisconsin, North Dakota, and South Dakota. 

333 Texas Inland — Texas, except Texas Gulf Coast district. 

8383 Texas Gulf Coast — The following counties of Texas: Newton, 


Orange, Jefferson, Jasper, Tyler, Hardin, Liberty, Chambers, 
Polk, San Jacinto, Montgomery, Harris, Galveston, Waller, 
Fort Bend, Brazoria, Wharton, Matagorda, Jackson, Victoria, 
Calhoun, Refugio, Aransas, San Patricio, Nueces, Kleberg, 
Kenedy, Willacy, and Cameron. 

333 Louisiana Gulf Coast—The following parishes of Louisiana: 
Vernon, Rapides, Avoyelles, Pointe Coupee, West Feliciana, 
East Feliciana, Tangipahoa, St. Helena, Washington, and all 
5 south thereof; the following counties of Mississippi: 

earl River, Stone, George, Hancock, Harrison, and Jackson; 

and Mobile and Baldwin Counties, Ala. 

Deua ee North Louisiana- Arkansas— Arkansas and those parts of Louisi- 
ana, Mississippi, and Alabama not included in the Louisiana 
Gulf Coast district. 


o a New Mexico—New Mexico. 

A Hora Mountain— Montana, Idaho, Wyoming, Utah, and Col- 
orado. 

Denia West Coast—Washington, Oregon, California, Nevada, Alaska, 


Arizona, and Hawaii. 
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PETROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICTS 
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FIGURE 2.—Map of PAD districts and Bureau of Mines refining districts. 


WORLD OIL SUPPLY 


Crude oil production for the world in 1963 was 9,535 million barrels 
compared with 8,882 million barrels in 1962. U.S. production repre- 
sented 28.9 percent of the world total, less than in 1962. 
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RESERVES 


The American Petroleum Institute Committee on Petroleum Re- 
serves estimated proved reserves of crude oil in the United States to 
be 30,969,990,000 barrels on December 31, 1963, a decline of 
419,233,000 barrels for the year. 

The estimates of crude-oil reserves include only oil recoverable 
under existing economic and operating conditions. 


TABLE 4.—Estimates of proved crude-oil reserves in the United States on 
Dec. 31, by States! 


(Million barrels) 
State 1956 1957 1958 1959 1960 1961 1962 1963 
Eastern States: 
DINGS EE 700 655 608 504 556 503 460 417 
Indieeass equ ns 68 67 71 74 62 61 63 
Kentucky....................... 149 138 126 136 29 116 109 100 
Michigyae nnn 55 49 45 55 78 75 69 
New York. ....................-. 40 37 34 23 18 
EE 64 68 71 74 75 76 77 88 
Pennsylvania. .................. 135 128 120 114 108 102 92 
VF 51 52 51 51 51 56 87 
r 1. ausu 22 cs 1,262 | 1,193 | 1,129 | 1,132 | 1,095 | 1,017 958 904 
P—  ——— — a E—— — |an kt——[—Ë—— O Y: ———— — [Et  —- —À 
Central and Southern 8tates 
rkansas..........- 818 305 818 313 302 281 247 225 
n e peer cep oS 092 947 922 917 884 878 862 841 
Louisiana 2 3.675 | 3,858 | 4,044 | 4, 4,785 | 4,931 | 5,087 5, 089 
Mississippi 360 379 389 407 401 388 385 
Nebraska. ...................... 03 63 69 81 86 100 94 84 
New Mexico 832 894 | 1,028 | 1,084 | 1,000 | 1,065 1,011 
North Dakota 1 258 314 382 431 413 404 
Oklahoma 2,010 | 1,941 | 1,898 | 1,865 | 1,79 1, 728 ; 
A O 14, 783 | 14, 555 | 14,322 | 14,860 | 14,758 | 14,850 | 14,648 | 14, 573 
Pot! 23, 241 | 23,119 | 23,160 | 24, 403 | 24, 528 | 24,731 | 24,523 | 24,225 
— M] |? ———— | —AAx_. — QƏV1J——— —— 1 — — — 
Mountain States 
Colorado........................ 364 310 392 381 420 388 368 
ontansas.......-. A 331 338 309 207 251 249 271 
A A 61 140 190 195 218 198 
Wyoming 1,363 | 1,420 | 1,409 | 1,403 | 1,427 | 1,381 | 1,297 1, 254 
g Vi EES 2,119 | 2,190 | 2,338 | 2,288 | 2,266 | 2,270 | 2,132 2, 113 
Pacific Coast States: California ?...| 3,771 | 3,760 | 3,866 3, 763 3,659 | 3,615 | 3,648 3, 600 
Other States 42 38 43 43 65 126 128 128 
L————'[ | P IL kE — — | ——— — —jJ-—  — | | — — |o 
Total United States 30,435 | 30,300 | 30,536 | 31,719 | 31,613 | 31,759 | 31,389 | 30,970 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute. Includes crude 
oil that may be extracted by present methods from fields completely developed or sufficiently explored to 
p reasonably accurate calculations. The change in reserves during any year represents total new 

verles, extensions, and revisions, minus production. 

3 Includes offshore reserves. 

3 Includes Alabama merde? Florida, Missouri, Nevada, South Dakota, Tennessee, Virginia, Washing- 
ton 1956-60, and Alaska 19 


. CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The new supply of crude petroleum was derived primarily from 
domestic production, but the supply was augmented by imports. 
Crude imports represented 13.0 percent of the crude supply in 1963 
compared with 13.3 percent in 1962. Under the mandatory import 
control] program, which became effective in March 1959, imports of 
crude oil, unfinished oils, and refined producta other than residual fuel 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 399 


oil are limited to a percentage of the estimated total demand for all 
products in all States east of the Rocky Mountains. In States west 
of the Rocky Mountains, including Alaska and Hawaii, the import 

uota is based on the difference between the estimated available 
domestic supply and the estimated total demand. Overland receipts 
(imports from Canada and Mexico) are exempted from provisions of 
the program; however, before setting the allocations for erude and 
unfinished oils in the States west of the Rocky Mountains, an estimate 
of probable receipts by pipeline from Canada is subtracted from the 
difference between domestic supply and the tota] demand Vessel 
and aircraft fuels imported inbound for; use as fuel outside the United 
States are also exempted from provisions of the program. All refineries 
of record are granted an allocation based on their refinery throughput 
with certain special provisions applying to refineries that imported 
crude oil during 1957, the base year for the progran. 


PRODUCTION 
GENERAL 


Crude oil production in the United States averaged 7,542,000 bar- 
rela daily in 1963 compared with 7,332,000 barrels daily in 1962. The 
demand for domestic crude oil exceeded production, resulting in a 
14 million barrel] reduction in stocks of domestic crude oil. 


BY STATES 


Additional data on production by States will be found in volume 
III of the Minerals Yearbook. 


TABLE 5.—Supply and demand 1 for crude petroleum in the United States 
(Thousand barrels) 


1959 1960 1961 1962 1963 3 
Production................ Ll e LL ll. lr. 2,574,590 | 2,574,933 | 2,621,758 | 2,676, 189 2, 752, 723 
Imports3__.......... seco ˙ẽ 352, 344 371, 575 381, 548 411, 039 412, 660 
Total new supply. .................- 2, 926, 934 | 2,946,508 | 3,003,306 | 3,087,228 3, 165, 383 
Increase (4-) or decrease (—) in stocks, end 
Of AA E —5, 613 —17, 329 +4, 864 +7, 347 — 14, 650 
and: 
Domestic crude 2, 578, 203 | 2,592,289 | 2,614,919 | 2 669, 398 2, 767, 129 
Foreign crude......................... 354, 344 371, 548 383, 523 410, 483 412, 904 
Total demand 2, 932,547 | 2,963,837 | 2,998,442 | 3,079,881 9, 180, 033 
Runs to stills: 
Domestiee ... ew 2, 565, 504 | 2,581,568 | 2,604,127 | 2, 659, 826 2, 758, 168 
ERUN J... u llul cl l lll. geg 352, 157 370, 966 383, 031 409, 805 412, 484 
, . eege 2, 526 3, 087 9, 227 1, 790 1, 737 
Transfers to fuel oil 
Distillate. 2... ll... 970 1, 001 851 1, 198 807 
or BEEN 7, 386 3, 948 3, 854 3, 797 8, 305 
Other fuel losses 4, 004 3, 207 3, 352 3, 465 3, 532 
Total demand. 2, 932, 547 | 2,963,837 | 2,998,442 | 3,079,881 3, 180, 033 


, For definition, see footnote 4 at the beginning of this chapter. 


s Bureau of es data. 
* U.8. Department of Commerce data. 
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TABLE 7.—Petroleum produced in the United States, by States 1 
(Thousand barrels unless otherwise stated) 


1959 1960 1961 1062 1963 2 1850-1963 
total 
Production: 

Alabama 5, 524 7, 329 6, 931 7, 473 9, 175 60, 445 

Alaska 187 9 6, 327 10, 259 10, 740 28, 072 

Arkansas 26, 329 30, 117 29, 246 27, 649 27, 373 1, 172, 336 

California................. 308, 04 305, 352 200, 296, 590 300, 733 | 12, 924, 673 

Colorado.................. 46, 440 47,469 46, 759 42, 477 38, 271 : 

e CoC: Ee 424 369 374 419 4 ; 
IIlinois———— 76, 727 77, 341 76, 818 78, 796 73, 783 2, 457, 064 
Indiana. 11, 554 12, 054 11. 500 12, 077 11, 417 353, 516 
Ran sas 119, 543 113, 453 112, 241 112, 076 109, 107 | 33, 644,939 
Kentucky. ............... 27,272 21, 147 18, 344 17, 789 19, 047 4 472, 378 
Louisiana................. 362, 666 400, 832 424, 962 477, 153 522, 739 6, 942, 986 
Michigan 10, 439 15, 899 18, 901 17, 114 15, 973 6 493, 547 
Mississippi. .............- 49, 620 51, 673 54, 688 55, 713 58, 752 854, 713 
Montana 29, 857 30, 240 30, 906 31, 648 80, 875 458, 999 
Nebraska 22, 881 23, 825 24, 369 24, 894 21, 775 211, 839 
Nevada.. 32 154 141 
New Mexico 105, 692 107, 380 112, 553 109, 328 109, 613 | $1,847,747 
New York 1, 970 1, 813 1, 658 1, 589 1. 929 7 201, 205 
North Dakota 17, 21, 992 23, 652 25, 181 24, 957 178, 544 
. eunt 5, 978 5,4 5, 639 5, 6,171 684, 883 
Oklahoma...............- , 090 192, 913 193, 081 202, 732 200,238 | 38,821, 927 
Pennsylvania 160 5, 5,3 4,963 | 7 1,237,396 
c 971, 978 927, 479 939, 191 943, 328 973, 097 26, 678, 918 
04 E 39, 959 37, 504 33, 118 31, 029 33, 471 8 217,677 
West Virginia............. 2, 2, 300 2, 760 8, 470 3, 243 475, 116 
Wyo UNSER as 126, 050 133, 910 141, 937 135, 847 144, 407 , 940, 
Other States / 462 3 3 ; 

Der! 2,574,590 | 2,574,933 | 2,021,758 | 2,070,189 | 2,752,723 | 73, 496, 497 

Value at wells: 
Total (thousand dol- 
lars) 7,473,336 | 7,420,181 | 7,565,582 | 7,774,051 | 7, 966, 651150, 344. 701 
Average per barrel $2. 90 $2. 88 $2. 89 $2. 90 $2. 89 $2. 05 


1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

3 Prelimin figures. 

3 Oklahoma included with Kansas in 1905 and 1906. 

4 Includes Tennessee, 1883-1907. 

$ Figures represent 1925-63 production only; earlier years included with “Other States.” 

$ Figures represent 1924-63 production only; earlier years included with “Other States.” 

? Early production in New York included with Pennsylvania. 

8 Figures represent 1946-63 production only; earlier years included with “Other States.” 

* Includes Alaska, 1912-33; Arizona, 1958-63; Arkansas, 1920; Michigan, 1900-1919; Mississippi, 1933-35; 
Missouri, 1899-1911, 1913-16, 1919-23, 1932-63; New Mexico, 1913, 1919-23; South Dakota, 1955-63; Tennessee, 
1916-63; Utah, 1907-11, 1920, 1924-41; Virginia, 1043-63; Washington, 1958-00. 
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TABLE 9.—Percentage of total crude petroleum produced in the United States, 


by States 

1954 1955 1960 1961 1962 | 19631 
DTO isa daa 42.1 42.4 42.3 41.0 88.4 37.8 36. 0 35.8 35.2 35.3 
Louisiana 10. 6 10. 9 11.4 12. 6 12.8 14.1 15.6 16.2 17.8 19. 0 
California 15.4 14.3 13.4 13.0 12.8 12.0 11.8 11.4 11.1 10.9 
Oklahoma 8. 0 8.2 8.2 8.2 8.2 7. 7 7. 5 7. 4 7. 6 7. 3 
gomilng 4.0 4.0 4.0 4.2 4.7 4.9 5.2 5.4 5.1 5.2 
map 5.2 4.9 4.7 4.7 4.9 4.6 4.4 4.3 4.2 4.0 
New Mexico 3.2 3.3 3.4 3.6 4.0 4.1 4,2 4.3 4.1 4.0 
Illinois............. 2.9 3.3 3.1 2.9 3.3 3.0 3.0 2.9 2.9 2.7 
Mississippl......... 1.5 1.5 1.6 1.5 1.6 1.9 2.0 2.1 2.1 2.1 
Colorado........... 2.0 2.1 2.2 2.1 2.0 1.8 1.9 1.8 1.6 1.4 
Montana .6 .6 .8 1.0 1.1 1.2 1.2 1.1 1.2 1.1 
Arkansas 1. 3 1.1 1.1 1.2 1.2 1.0 1.2 1.2 1.0 1.0 
Kentucky.......... .6 .6 ¿7 gt a 1.1 .8 7 ad .7 
Michigan.......... .5 .5 .4 .4 .4 .4 .6 at 6 .6 
Other States 2.1 2.3 2.7 2.9 3.9 4.4 4.6 4.7 4.8 4.7 
Total. 100. 0 100. 0 100. 0 00. 0 00. 0 00. 0 100. 0 100. 0 100. 0 100. 0 


1 Preliminary figures. 


TABLE 10.—Production of crude petroleum in leading fields in the United States, 
and total production since discovery ! 


(Thousand barrels) 
Field ? State 1962 1963 Total since 
discovery š 

East eas. ye del Ell 38, 347 40, 777 3, 584, 855 
Wilmington California 31, 725 34,647 978, 258 
Bay Marchand, Block 222 Louisiana 17, 233 26, 452 105, 969 
Sho-Vel-T um Oklahoma 24, 350 24, 905 622, 824 
Elk Basin (and South)................. Montana, Wyoming 24, 431 23, 470 263, 076 
Coalinga, all flelds California..................... 20, 603 21, 730 905, 858 
Seeligson (all zones) C/ A 20, 518 20, 860 255, 907 
Caillou Island. . ....................... Louisiana 19, 828 20, 425 217. 609 
Ward-Estes À - RK EE 19, 216 17, 495 168, 368 
South Pass, Block 24................... Louisiana..................... 16, 578 17, 451 192, 318 
Timbalier Bay doc col 14,124 | 16,948 99, 490 
Kelly-Snyde rr dk l A cena et sp 16, 139 16, 838 306, 307 
Midway Sunset California 14, 950 16, 550 929, 386 
West Delta, Block 30 Louisiana.-...---------------- 12, 046 16, 522 59, 853 
A A 88 Colorado...................... 16, 230 16, 262 349, 051 
Goldsmi eng 2 SY A A A 16, 034 15, 995 333, 016 
Huntington Beach... California 15, 488 15, 741 714, 627 
South Pass, Block 277 Louisiana 11. 585 14, 354 56, 021 
ln C SERRE E Illinois. äise ugeet nmn 14, 925 14, 125 290, 331 
Birbank 22 ic ul c du Come SS lD: Oklahoma.................... 14, 290 13, 421, 792 
Golden Trend. ...................--...]----. C Co GE 8 10, 730 13, 427 269, 024 
Cowden, all fields. ....................- . AA Saw Se 3, 13, 307 371, 027 
U A -.... %ö;ö;Ä³˙·Ü 8 12, 268 13, 099 391, 209 
Venti l. l. Ee California....................- 13, 809 12, 470 682, 351 
Spraberry Trend —aö wü Toras- EE 9, 400 11, 984 172, 499 
Kern Front and Kern River California 11, 078 11, 427 487, 282 
Swanson Hiveer-Soldatna Ads JC ( A 10, 252 10, 737 28, 104 
Lake Washington Louisiana. 10, 621 10, 506 94, 947 
Lake Ble e cliches le GE 9,476 10, 231 64, 661 
(ST: UTES o a EE Illinois. 10, 10, 100 309, 624 
San Ard nc aces California..................... 11,152 9, 968 135, 006 
Slaughter // ˙¹w‚qͥ ĩ0¹ an 8, 658 9, 700 295, 963 
Katy, Nort nnn 44 A E EE 10, 271 9, 684 162, 548 
Hamilton Dm Wyoming 9, 180 9, 624 100, 177 
High Island Z—u—mꝛ l Pen ĩðò coenucsweex'c 6, 998 9, 566 84, 312 
EE A e zen paa a SE 8, 437 8, 868 287, 076 
Main Pass, Block 6999 Louisiana..................... 8, 592 8, 861 70, 137 
Grand Isle, Block 166 (ul WEE 7,176 8, 770 30, 634 
Buena Vista. .. .  . . .. 2. lll. ll... California 8, 511 8, 669 515, 969 
Citronnelle............................ Alabama 6, 334 8, 304 41, 699 
ef! .... caede New Mexico 5, 497 8, 223 109, 219 
Cuyama South. ....................... California..................... 9, 904 8, 189 108, 510 
Band HI.. WK EE 7, 339 8, 055 108, 4 
Salt een Wyoming 7, 073 8, 017 410, 697 
Bay St. Elaine Louisiana 8, 198 7, 925 63, 
Hans err eu rSc C IÓ 7, 431 7,770 334, 36 
Mell A DEER e EE 7, 957 7,747 210, 521 
%% ͥõ A Louisiana. 7, 432 7, 615 71, 
Belridge, South........................ Californía..................... 5, 747 7, 534 102, 049 


Bee footnotes at end of table. 
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TABLE 10.—Production of crude petroleum in leading fields in the United States, 
and total production since discovery '—Continued 


(Thousand barrels) 
Field ? State 1962 1963 "Total since 
discovery: 

Tom O' Connor Teras- 0.) 5 0 us urus 6,841 7, 389 885 
Bayou Sale Louisiana. .................... 6, 677 7, 307 "ei 698 
Weeks Island EEN 8, 557 7,191 124, 345 
Midland Farms........................ C AAT 5, 504 7, 114 81. 364 
Howard Glasscock.....................|...-- EE 6, 894 7,071 223, 
Oregon Basin and West Woöomn ng 2-2 6, 330 6, 978 116, 239 
Eunice-Monument..................... New Mexico. ................. 6, 741 6, 769 296, 617 
TX eK CC 6, 677 6, 635 177, 388 
Fullerton (and North and South) LL. np mee 6, 397 6, 435 161, 810 
Keystone__.. ... J; ou eese 5, 528 6,375 189, 274 
Magnolia... .. L ee tenes So. Arkansas 6, 334 6, 370 122, 239 
Grand Bay socio .. ee Erdeee geg Louisiana 5. 613 6, 347 83, 914 
e .... eer California....................- 6, 716 6, 335 , 060 
Caprock and East New Mexico 5, 722 6, 231 62, 249 
Caddo EE Louisiana 5, 704 6, 199 275, 148 
Bakke.. ll... NP EUN MN KR 25. See eee cda 5, 448 6, 126 27, 061 
ee Mississippi 5. 384 6, 107 30, 476 
Diamond . Ko C NN pe ee 5, 470 5, 966 115, 130 
Agua Dulce-Stratton...................| ---- O02 E 8 5, 610 5, 895 174, 786 
Block AN EE ;; 8 5, 420 b, 877 77, 174 
...... 8 Michigan). ns 5, 157 5, 875 23, 338 
Emma (and Triple N) Teras- M 5, 252 5, 845 57, 995 
Baxterville 222 Mississippi. Iii 5, 808 5, 823 95, 453 
Anahuac.-.......-.-...-.------.------- IGC 3, 368 5, 813 166, 139 
Clay City caca sisas Hines 6, 495 5, 725 238, 061 
Empire-Abo New Mexico 5. 300 5, 699 20, 209 
NO EE /// AAA 5, 345 5, 684 268, 223 
Brea-Olinda...........................- California. .................... 5, 998 5, 674 294, 105 
Aer ð Wyoming.-------------------- 5, 025 5, 622 91, 846 
Borregos. ..---------2-------- MMMM E61 8 4. 479 5, 584 88, 599 
A AA - % 8 3, 809 5, 580 134, 138 
A A A EE 99.;õO—u˙.ü 8 4. 884 5, 400 404, 519 
Thompson, all fields- ..................|..... QO... 5, 135 5,374 254, 317 
I rone A A 5, 154 5, 286 482, 635 
Bradford-Allegheny 4. ................. Pennsylvania, New York..... 5,617 5, 255 712, 095 
West Ranch TOA sess oz s cados 4, 492 6, 179 135, 724 
Red Was C 4, 514 5, 168 22, 853 
New Harmony. UK e EE 5, 333 5, 100 120, 779 
Patrick Droe. cl cl l.l... Wyoming.-------------------- 6, 590 5, 096 22, 119 

uarantine Bay Louisiana 5, 241 5, 047 80, 805 

enton (all zones) ................-...- New Mexico.................. 5,310 5,015 92, 290 


1 The data shown on this table were extracted from the Oil and Gas Journal and may not agree with the 
field breakdowns shown in other tables as reported. 

3 Fields under 5 million barrels not shown for current year. 

s Includes revisions. 

4 Bureau of Mines data. 


NoTE.—Flelds that were shown in previous year may be grouped together with other fields and therefore 
cannot be shown separately. 


TABLE 11.—Production of crude petroleum in Arkansas, by fields 1 


(Thousand barrels) 
Field 1959 1961 1962 1963 ? 

Dorcheat- Macedonia. 969 633 603 518 |____ 
r 034 1,176 597 471 431 
Fon 8 960 1, 100 1. 074 1, 067 1, 022 
, adeo eee pes ..- , 994 4, 652 5, 403 6, 334 6,370 
ac AAA 8 , 016 1, 204 1, 387 1, 836 569 
Mid. „067 2, 200 2, 208 2, 106 2, 400 
Seh 8 2, 008 1, 966 1, 725 1, 661 1, 645 
Sar. 4, 265 3, 870 3, 267 8,161 3,102 
Stephens: AAA 1, 655 1,253 1, 108 1, 064 963 
Mop 433 666 529 498 472 
Y IEA 1, 615 1, 749 1, 539 1, 381 1, 163 
Other dnss. .. .. . ...-- 6, 433 9,573 9, 716 7, 552 9, 236 
Total Arkansas 3...................- 26, 329 30, 117 29, 246 27, 649 27, 373 


: SE Oland Gas Journal data aaston to Bureau of Mines total. 
3 Arkansas Gil and Gas Commission data. 
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TABLE 12.—Production of crude petroleum in California by districts and fields 


(Thousand barrels) 
District and field 1959 1960 1961 1963 1 
nf — 
San Joaquin Valley: 
Belridge 7 ree Een. 4, 5, 035 5,178 7,529 
Buena Vista 9, 815 9, 728 8,837 8, 650 
ET ae eee ce 21, 225 20, 621 22, 926 21, 404 
Coles Levee. --_------------------------ 4,824 5, 659 5, 320 4, 169 
Cuyama-Russell Ranch 14, 544 14, 233 12, 988 11, 049 
agg. A Ee 3, 527 3, 033 2, 707 2, 434 
Elk H III... ... 5, 126 4. 368 4, 026 „659 
Fresno Group. ssd 3, 033 3, 067 3, 163 2, 186 
Fruitvale — ä—ũ—4j—õ— ———— mm e e — e ee e — om 2, 500 2, 426 2, 493 2, 152 
A N 2, 665 2, 460 2, 305 2, 518 
Hei mm ð ͤ 883 1.272 1. 337 774 
Kern River-Kern Front 8, 648 9, 460 10, 819 11, 461 
Kettleman North Dome... ......-....- 3, 926 8,478 , 992 2, 721 
Last. HI 1,272 1,499 1,786 , 594 
McKittrick. ...--...------------------ 6, 5 7, 287 7, 589 6, 378 
Midway-Sunset......-.--------------- 13, 126 13, 959 14, 557 16, 596 
Mountain View. 1, 403 1, 587 1,356 1, 001 
Mount Poso—— 3,173 2, 854 2, 474 2, 171 
Poso Creek 1,349 1,354 1,475 2, 823 
Raisin City... / 1, 668 1,457 1, 277 973 
Rio Bravo—aͤum .- .. 3, 404 3, 260 2,746 2, 018 
Round Mountain 1, 467 1, 408 1, 206 1, 164 
Tejon Group-------------------------- 5, 030 5, 105 4,214 2, 586 
Ten Section 1, 614 1, 469 1, 279 1, 053 
Wheeler Ridge 1, 849 2, 186 2, 422 2, 362 
Other San J KEE Valley gg. 11, 099 10, 550 8, 297 9, 428 
Total San Joaquin Valley 138, 362 138, 815 135, 859 131, 853 
Coastal district: 
Aliso Canyon. -.--.------------------- 1, 1, 728 ¡AM x 
Cat Canyon un 4. 3, 361 3, 843 8, 762 
Newall-Potrero.........-.-.-..---.---- 2, 2, 230 2, 074 1, 862 
Orcutt 925 899 1, 062 
Rincon ——— — memo 3. 3. 991 3, 989 3, 488 
San Ardo.....------------------------- 10, 11, 519 11, 744 9, 931 
San Miguelita. .......-...-....-------- 1, , 166 1,064 1, 062 
Santa Maria_-.------------------------ 1, 1,939 1,667 1,692 
South Mountain 7, 6, 709 5, 826 4,715 
Ventura 18, 872 17,065 16, 192 12,463 
Other Coastal 28, 725 23, 780 22, 326 , 002 
Total Coastal district... ...........- 78, 149 74,417 71, 202 67, 039 
— 5 a 
Los Angeles Basin: 
Brea Olinda—-u-— D, 904 5, 884 6, 327 5, 662 
Coyote 2, 333 4, 302 4, 166 6, 848 
Dominguez 3,417 3. 572 2. 974 2, 685 
Huntington Beach 18. 110 16, 761 15, 889 15, 647 
Inglewood.....------------------------ 4, 280 4, 545 5,771 6,919 
Long Beach 5, 841 5, 615 5, 253 4,899 
Montebelle --- 1. 331 1,265 1, 268 1,186 
Newport 2, 230 1, 248 1, 169 1, 045 
Richfleld—-— 2. 073 1, 085 1, 825 1, 029 
Sansinena...-------------------------- 2, 219 2, 430 2, 065 1, 880 
Santa Fe Springs 3, 334 2, 887 2. 703 2, 216 
Seal Beach 3, 401 3,249 3,051 2, 760 
Torano. 323 2, 615 2, 260 2, 112 1, 957 
Wilmington 20, 993 27, 495 27, 978 34, 618 
Other Los Angeles Basin 8, 354 9, 997 11, 600 
Total Los Angeles Basin............ 92, 435 92, 120 92, 548 101,84] 
Total California ?......-.------------ 308, 946 305. 352 299, 609 300, 738 
1 Preliminary 


figur 
3 Conservation Committee of California Oil Producers data. 
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TABLE 13.—Production of crude petroleum in Colorado, by fields 1 
(Thousand barrels) 


Mt. Hope-East and North ))))! EEN nennen cs 
Plum Bush Creek 


RAA!!! cece Tia 17, 980 17, 135 16, 262 
Wilson Creek 2, 709 2, 382 
rr A BO I. , EE 
GCC ˙ ꝛꝛͥ—unᷣ̃ ee 12, 466 12, 702 11, 617 10, 681 
Total Colorado 3... eren 46, 440 47, 469 46, 759 38, 271 
1 Based on Oil and Gas Journal data. 
2 Pre figures. 
3 Colorado Oil and Gas Conservation Commission data. 
TABLE 14.—Production of crude petroleum in Illinois, by fields ! 
(Thousand barrels) 
Field 1959 1960 1961 1962 1963 2 
e 1, 113 888 863 772 775 
lr. 88 529 407 442 565 553 
e 2, 160 1, 420 995 1, 288 875 
Olay Clty cco ee ee 7, 269 7, 470 6, 683 6, 495 5, 725 
J)); T 1, 979 2, 506 3, 136 2, 852 2, 525 
Ea inn 8 1. 126 746 495 593 660 
Johnsonville...._____ 1, 698 1, 438 1, 433 1, 720 1, 350 
LOUdOH. 2. Ee 12, 586 12, 628 13, 356 14, 925 14, 125 
Ne Schier 7 8 4,7 5, 252 5, 246 5, 333 5, 100 
Old Illinois (Bridgeport, Casey and Rob- 
inson-Stoy) 9, 461 12, 225 12, 483 11, 275 11, 150 
Phillipstown____.... See 653 622 665 525 
EES 1, 860 1, 545 1, 304 1, 175 1, 100 
Bailor Springs- A 1, 378 1, 382 1,281 1,216 1, 400 
EE 6, 926 8, 482 9, 659 10, 590 10, 100 
Other fleldi con on eis 23, 278 20, 230 18, 820 19, 382 17, 920 


1 Based on Oil and Gas Journal data adjusted to Bureau of Mines total. 
3 Premliminary figures. 
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TABLE 15.—Pipeline runs of crude petroleum in Kansas, by flelds 


(Thcusand barrels) 


Field 1959 1960 1961 1962 19631 
Bemis-Shutts 4, 868 4, 472 4, 116 3, 988 3, 812 
Chase-Silieg.___..... . .. caña eege 3, 689 3, 219 2, 919 3, 902 2,876 
El Dorado........... ... ÓN 4, 443 4, 291 4, 230 3, 986 3, 773 
Oenesco-Kdwards. 1, 680 1, 565 1, 529 1, 454 1, 327 
f sata di Sama as Ewa agian 1, 421 1,311 1, 238 1, 196 1, 186 
Hal QUID eher 3, 253 3, 229 3, 291 3,199 3, 232 
(Ra E EE 1,152 993 979 1, 043 974 
FFI... ⅛ h k EUM 1, 099 1, 118 
F! . cu . . . .. ....-- 2, 890 2, 526 2, 317 2, 147 1, 396 
Lost Springs 1, 704 1,914 2, 350 1, 848 1, 047 
A A arai 1, 596 1, 424 1, 258 1, 163 1, 161 
ONO A . 8 1, 354 1, 299 1, 239 1, 227 , 443 
Pleasant Prairie ———- 1, 369 1, 839 1, 719 1, 676 1, 315 
J ]⁰ TT 1, 363 1, 289 1, 306 1, 322 958 
Ritz-Canton e 1,321 1, 199 1, 120 1,396 3, 731 
Spivey-Grabs-Basil........................ 2, 370 2, 402 3, 726 3, 949 2, 540 
TAD EE 3, 120 2, 752 2, 542 2, 439 77, 218 
Other dels tee 81, 950 77, 530 76, 353 75, 042 
Total Kansas 119, 543 113, 344 112, 241 112, 076 109, 107 
Change in fields stocks 22 J4109— 4 ꝗ4%ꝗ⅔tU 72 
Total Kansas production 2 119, 543 113, 453 112, 241 112, 076 109, 107 


1 Preliminary figures. 
3 Bureau of Mines data. 


Source: Kansas Geological Survey. 
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TABLE 16.—Production of crude petroleum in Louisiana, by districts and selected 


fields ! 
(Thousand barrels) 
District and field 1959 1960 1961 1962 1963 3 
Gulf Coast: 

Onshore: 3 
Anse la Butte. .................... 1, 787 1, 660 1, 565 1, 600 1, 437 
Avery Island...................... 2, 696 9, 097 2, 985 2, 714 2, 696 
Bastian Bay....................... 1, 152 940 2, 413 2, 568 9, 369 
Bateman Lake....---------------- 3, 171 2, 941 3, 538 2, 835 2, 765 
Bay de Chene..................... 1, 894 2, 197 2, 272 2, 541 2, 706 
Bay St. Elaine 3, 965 4, 720 5, 596 8, 198 7, 925 
Bayou Sale 2, 961 3, 613 5, 387 6, 677 7, 307 
Bully Camp — 1, 500 1, 384 1, 529 1, 572 1, 675 
Caillou Island..................... 15, 062 16, 694 17, 634 19, 828 20, 425 
Cox Bay... ----------------------- 2,081 2, 031 1, 932 1, 976 1, 980 
Delta Farm 9, 675 2, 923 2, 885 8, 018 2, 974 
Duck Lake 2, 533 2,151 2, 765 8, 031 8, 016 
East and West White Lake........ 1, 693 1, 460 782 1, 752 1, 723 
Le dE 4, 091 3, 590 6, 745 j 4, 309 
Garden Island..................... 1, 633 2, 062 2, 865 8, 209 4, 740 
Golden Meadow................... 2, 446 2, 350 2, 303 2, 493 2, 673 
Grand Bay........................ 3, 113 4, 008 9, 568 5, 613 6,347 
Hacekberry-.------ .- .- e uer rr e 4, 092 4, 850 4, 413 5,791 7,522 
nl 3, 253 3, 442 3, 563 4, 236 4, 850 
Lake Barre.___..-.. 4. 458 5,231 6, 438 9, 476 10, 231 
Lake Pelto 4, 009 4, 603 4, 551 4, 607 4, 288 
Lake Salvador 2, 124 2, 201 2, 238 2, 800 3, 047 
Lake Washington 10, 902 10, 863 10, 618 10, 621 10, 506 
e .. . .. . . À. 8, 905 8, 769 8, 794 3, 997 8, 745 
Little Lake..---------------------- 2, 462 2, 232 1, 940 2, 082 2, 600 
Main Pass Block ap 3, 285 9, 143 8, 967 4, 126 4, 400 
Paradis 2, 554 2, 375 2, 701 2, 453 2, 395 
Quarantine Bay................... 2, 949 3, 130 4, 678 5, 241 5,047 
Romere Pass 2, 797 2, 618 8, 086 2, 925 3, 069 
South Pass Block 24............... 16, 423 16, 528 15,671 16, 578 17, 451 
Timbalier Ba 10, 220 11, 695 11, 800 14, 124 16, 948 
Valentine. 1, 621 937 1, 726 1, 803 1, 722 
i 4, 404 4,306 4, 599 4, 574 4, 554 
bé ES 1, 729 1, 656 1, 622 1, 801 1, 805 
Weeks Island 7, 470 8, 422 9, 538 8, 557 7, 191 
N 4, 957 5, 282 5, 945 7, 432 7, 615 
West Cote Blanche — 3, 704 4, 323 4, 559 5, 6, 426 
West Lake Verret................. 1, 257 1, 066 1, 328 1, 515 1, 633 
Ohe. eese 115, 053 134, 830 131, 702 148, 616 154, 687 
Total onshore. ...--............. 270, 077 295, 413 307, 361 343, 235 359, 799 

Offshore: 3 
Bay Marchand 6, 093 9, 858 16, 723 17, 233 26, 452 
Eugene Island........-............ 5,172 7, 121 8, 066 9, 823 13, 173 
Grand Isle -2z22s- 7, 568 9, 606 11, 227 18, 743 14, 955 
Main Pass Block 60 7,417 7, 905 7, 227 8, 502 8, 861 
Ship Shoal........................ 1, 814 2, 247 3,771 5, 517 5, 527 
South Pass Block (27) 5, 620 7,274 8, 980 11, 585 14, 354 
Bouth impaler A s... 1,770 
Wills 8 2, 154 930 
West Delta Block ... 9, 801 10, 278 11, 131 14, 043 16, 522 

JFF!!! 8 3, 520 ; , 4, 918 i 

Total offshore 47, 005 57, 972 70, 525 87, 608 108, 169 
Total Gulf Coast 317, 082 353, 385 377, 886 430, 843 467, 968 

Northern: 
eh ween sees DE lean ic sss css 1, 199 1,866 
Saddlſoſo‚ſo‚o‚ſ‚ſ Se 6, 334 0, 050 5, 638 5, 704 6, 199 
Cotton Valley...-..-.............- 2, 804 1, 850 0, 678 9, 430 9, 708 
Dill! 5, 433 5, 144 5, 097 4, 670 4, 774 
Haynes ville 2, 472 2, 781 2, 220 2, 513 2, 638 
Lake St. John 1, 842 1. 569 2, 923 , 046 1, 978 
Pudels ð2ẽ] 2, 022 8, 340 
Blees Ee 1, 564 1, 388 1, 434 2, 305 2, 409 
Other Northern 25, 135 28, 665 23, 086 22, 421 21, 865 
Total Northern. 45, 584 47, 447 47, 076 46, 310 54, 771 
Total Louisiana &................ 362, 666 400, 832 42A, 962 477, 153 522, 739 


1 Breakdown for individual fields from the Oil and Gas Journal. 

3 Preliminary figures. 

3 Some fields include onshore and offshore. 

41950, Bureau of Mines data; 1960-63, Louisiana Conservation Department data. 
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TABLE 17.—Production of crude petroleum in Mississippi, by fields 1 


(Thousand barrels) 
Field 1959 1960 1961 1962 1963 2 
Baxterville non ß 5, 801 5, 901 5, 949 5, 808 5, 823 
III! 8 1, 369 1, 457 1, 136 1. 127 1, 256 
Brookha ven 1. 928 1, 924 1. 571 1. 498 1, 545 
E eee sas occu sew anaE 1, 222 2, 487 3, 391 2, 068 2, 017 
CranBeld A 805 1, 099 901 905 863 
Diamann gn... . 1, 040 1, 166 924 751 640 
A eege ecu 1, 533 1, 363 1, 261 1, 151 1, 088 
Heidelberg 3, 262 3, 302 3, 974 3, 737 3, 620 
La Grange and South. .................... 1, 755 1, 453 1, 471 1, 322 1, 234 
Little ek 8 5, 460 5, 669 6, 431 5, 384 6, 107 
Malal cocoa 761 601 562 596 583 
r, ³⁰o¹wm⁊ d EN 2, 533 2, 949 4, 383 4, 482 
Pistol Ridge Maxie 1, 207 1. 000 651 6 762 
Raleigh- u u s ul eee echoes 2, 138 2, 157 1,820 1, 392 1, 573 
%!§ôéi . 8 4, 695 3, 901 3, 418 2, 998 2, 643 
Tinsley scout ir Se 3, 421 3, 234 2, 991 2, 835 2, 855 
Yellow Creek 1, 202 1, 170 1, 222 1, 492 1, 409 
Other fields 11, 931 11, 256 14, 066 17, 530 20, 252 
Total Mississippi. --...cooooooom.ooo. 49, 620 51, 673 54, 688 55, 713 58, 752 
1 From Oil and Gas Journal based on data from Mississippi State Oil and Gas Board. 
2 Preliminary figures. 
TABLE 18.—Production of crude petroleum in Montana, by fields 
(Thousand barrels) 
Field 1959 1960 1961 1962 1963 1 
Big Wallet 204 264 401 363 
BOWOS. leede 333 280 241 188 172 
Cabin res 4,350 4,470 4,198 3, 854 3, 457 
Sat Greene. 151 181 238 
Cut Bank. ³˙·üiꝛm y sl TZ usen 2, 004 2, 078 2, 036 1,912 1,777 
E FSi. 88 4, 065 2, 718 2, 690 3, 694 3, 
Gendiseses end 505 456 519 458 421 
Kevin-Sunburst..------------------------- 833 744 666 614 549 
AAA 8ê 4, 832 3, 112 5, 212 4,726 4, 191 
A Eeer 521 505 4 
Se OTT EE 3, 775 3, 232 2, 386 1, 856 1, 593 
Reagan RN TS 7 190 153 211 232 
A DE 2, 013 2, 145 2, 463 332 1, 735 
Other ges... ....-.-- 6, 7, 865 9, 207 10, 757 12, 542 
Total Montana 3..................... 29, 857 30, 240 30, 906 31, 648 30, 875 


1 Preliminary figures. 
2 Montana OU and Gas Conservation Commission data. 
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TABLE 19.—Production of crude petroleum in New Mexico, by districts and fields! 


(Thousand barrels) 
District and field 1959 1900 1961 1962 1963 3 
Southeast: 
III AAA 681 1, 085 5, 961 4, 697 2, 742 
Anderson Ranch 1, 132 1, 056 995 1, 211 o:... osos 
Bee 870 1,075 942 787 
TT 1,188 1, 156 1,071 974 1,035 
BHnebty. 22; 2. 22. [ms heuer RETE A E A 1,237 
Caprock- East. 6, 581 5, 525 5,881 5, 722 6,231 
Corbin and South. ....................|.--.......-. e LORS TENET 1,281 
Grose“ . ich Sce sacas 1, 426 1, 480 1,941 2, 028 1,412 
ggg 7, 141 6, 203 5,841 6,310 5,015 
Dollarhide- West- 1, 855 1, 607 1, 285 965 779 
ak ˙rꝛ⅛»Yä mt 1, 597 1. 465 1. 375 1, 504 1, 605 
Empire-Abo——ꝛ—— 7 3, 513 4, 836 5, 300 5, 099 
REumonb..... cene une cU lee 2, 843 2, 109 1, 930 1, 624 1, 379 
Eunice-Monument.................... 7, 896 7, 632 7, 039 6,741 6, 769 
( ³˙⁰m  . A 711 712 680 632 681 
Halet A 7, 046 6, 031 5, 901 4, 763 8, 292 
Grayburg-Jackson..................... 1, 554 1, 707 1, 598 1, 422 1, 337 
e MMMM 3, 399 3,357 3, 272 8, 230 3, 353 
Ahr. 8 2, 167 1. 848 1, 564 1, 370 1. 300 
f ²˙Üm. ul. ͤ K l 2 SIS 2, 209 3, 198 2, 670 3, 238 8,370 
Kemnitz-Wolfcamp. .................. 1,872 1, 910 1,510 1,563 927 
Langlie-Mattirx........................ 2, 289 2, 955 2, 696 2, 121 1, 690 
Lovington-East. ...................... 2, 337 2, 137 1, 988 1, 896 1, 810 
Malene o er Rene 2, 730 2, 820 8, 008 2, 950 2, 825 
MO0F8.. c 2.2 so Sus 2: 2 l us 1, 014 954 863 814 824 
Pearl- Queen 6 939 1, 085 997 803 
Saunders-South.---------------------- 2, 476 2, 306 1, 093 1, 502 1, 109 
Townsend-Wolfcamp.................- 1, 253 795 621 439 
VOCUUM WEE 3, 709 4,061 4, 691 6, 291 8, 223 
hi] 6. AA RIEN 1, 104 1, 095 944 866 671 
Other flelds............................ 22, 784 20, 268 22, 559 27, 897 91, 105 
Northwest: 

Bisti Gallup..........................- 6, 570 4, 736 3, 500 2, 655 2, 978 
rye Mac NE] A Re Em 2, 713 1, 075 756 
Horseshoe-Gallup..................... 3, 538 4, 615 3, 688 2, 175 1, 401 
Total Geli AAN 8 1, 707 000 
Verde Gallup.......................... 1, 863 2, 003 845 524 | 2... 2. -- 
Other flelds...........................- 274 5, 052 3, 227 3, 388 5, 138 
Total New Medien? . 105, 692 107, 380 112, 553 109, 328 109, 013 


1 Based on Oil and Gas Journal data. 
3 Pre figures. 
3 New Mexico Oil and Gas Conservation Commission data, 


412 MINERALS YFARBOOK, 1963 


TABLE 20.—Production of crude petroleum in Oklahoma, by fields 1 


(Thousand barrels) 
Field 1959 1960 
Allon MER —— M 1, 676 1, 525 
A ede 1,047 1,111 
e, EE À 606 
(Lg a 2, 898 2, 631 
Burbank E 14, 463 15, 676 
Cache Creek.-.---------------------------- 910 1,04 
See, 4, 222 3, 836 
Cumberland............................... 1, 407 1, 219 142 
Cushing.._.__ ee 2, 585 2,515 629 
Davenport. ------------------------------- 855 555 
Dover-Hennessey.....-..--..--------------]------------]------------ 945 
ll A suis upaqas 2,241 1, 798 313 
A EE 2, 113 1,741 937 
Eola-Robberson. .......................... 3, 863 3, 470 444 
III EE 910 930 
Garber Lo Cu Soc r E quud cece 876 657 
ee 3, 164 3, 200 3, 490 
Golden Trend. — o 10, 627 11, 071 0, 730 
e eege eer 2, 2, 2, 513 
Ill AAA 2, 977 2, 938 2, 550 
Holdenville- East EE 412 |. usu 8 1,210 
Hoover-Northwest......------------------- 2, 039 1, 329 820 
mern: 8 395 1, 561 1, 080 
PPV ˙ A. 941 2 1, 390 
AAA ⅛˙ ĩ .... 8 1, 395 
)%ͤͤͤͥ 8 1. 290 1, 309 1, 738 
e e eeeceetckes 749 721 
Moore- West. 1,527 1,275 1, 066 
Naval Reserve_....-..--------------------- 1, 667 2, 353 2,307 
Oklahoma City 3, 050 2, 851 2, 381 
Olymplo- ua A sl ates sa SSS 1,101 650 
SCT 2. 2 c2 c. -c- 423 2, 005 
Seminole: 
Bes. S sss 665 
Little Reer 390 
NCAA ĩðͤ 1,379 1, 422 
8S8eminole___.__. see 797 
r nee ER AMT 25, 175 24, 227 
West Edmond............................. 1, 013 1, 407 
eg. 1, 700 1,254 
Other ee 93, 681 88, 213 
Total Oklahoma..................... 198, 090 192, 913 


1 Based on Oil and Gas Journal data adjusted to Bureau of Mines total. 
3 Preliminary figures. 
3 Consolidation: Bradley]into Golden Trend. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


413 


TABLE 21.—Production of crude petroleum in Texas, by districts and selected 


flelds ! 
(Thousand barrels) 
District ? and field 1959 1960 1961 1962 19633 
Gulf Ooast: 

I. ³ AAA 637 706 1, 283 1, 726 1, 384 
Anahngeee . . . . . E ednc 4, 066 3, 484 3, 489 3, 368 5,813 
8 0 ss 3, 836 3, 953 3, 657 3, 530 3, 409 

7 TOMOS DEM 6, 017 5, 162 5,375 4, 884 5,400 
Dickinson-Gillock 3 EAE 3, 125 2, 872 3, 056 2, 952 2, 871 
Goose Creek 2-8 2, 633 2, 466 2, 268 2, 500 , 638 
Hastit o. occ oras rut 9, 290 7,786 7,744 7, 431 7,770 
High Island... asco ecen eee sce 4, 112 4, 906 5, 334 6, 998 9, 556 
Hull and Merchant 3, 919 3, 616 3, 498 3, 756 4, 591 
Katy, North.......... lr 9, 232 9, 112 9, 204 10, 271 , 684 
Liberty, South........................ 3, 548 3, 528 2, 042 3, 065 2, 750 
O'Connor, (Dom. 6, 460 6, 532 6, 432 6, 841 7, 989 
Gee ð—V bac 5, 129 4, 180 4, 261 3, 819 3, 424 
Oyster Bayou 2, 145 1, 812 1, 769 1, 714 1, 800 
Pierce Junction 3, 818 2, 928 2, 564 2, 168 1, 887 
Thompson .. . . . .. . . ... . . 5, 673 5, 188 5, 298 5, 135 5,374 
Village Mills. ......................... 2, 081 1, 562 1, 683 1, 819 1, 763 
Nl A 6, 859 5, 802 5, 629 6, 345 , 684 
West Columbia 3, 032 3, 079 2, 849 2, 759 2,419 
West Ranch... 4, 729 4, 101 4, 295 4, 492 5, 179 
Other Gulf Coast —n 92, 659 84, 393 86, 591 94, 592 96, 302 

Total Gulf Coast 183, 000 167, 168 169, 221 179, 165 187,087 
East T 
East T "Texas e WEE 53, 691 48, 704 48, 583 43, 829 40, 777 
Hawklnd... EE 9, 845 9, 173 8, 897 8, 437 8, 868 
New Hopseeeee dletes 2, 752 2, 595 , 206 3, 740 9, 401 
Arr. 8 2, 568 2, 994 3, 203 2, 757 25, 425 
; ͤ K 4, 284 3, 654 4, 238 4, 551 4, 428 
Van and Van Shallow 5, 312 4, 896 4, 803 4, 657 4, 841 
Other East Texas 27, 951 29, 208 28, 851 34, 795 37,870 
Total East Texas 106, 403 101, 224 102, 781 102, 766 102, 700 
Central Texas: 
Pointe e aod sape ienaa 3, 336 4, 024 2, 414 8, 013 2, 585 

WERT UE SN TOROS naya ae 2, 715 2, 319 2, 081 2, 086 2, 010 
Other Central Texas 9, 334 10,1 11, 556 10, 652 11, 329 

Total Central Texas 15, 385 16, 470 16, 051 15, 751 15, 924 

South Texas: 

Aqua Dulce-Stratton.................. 5, 222 5, 039 3, 673 5,610 5, 895 
Borre gas 2, 632 2, 399 4, 105 4, 479 5, 584 
Kelsey-........ ³ÜW˙wd K 2, 726 2, 269 2, 925 2, 744 2, 986 
Plymouth........ ..... ice eee es 3, 847 3, 833 3, 548 2, 910 2, 720 
e ß 1, 353 2, 085 2, 239 2, 158 1. 901 
Seeligso n - --. LLL. Lol... 14, 918 10, 918 19, 342 20, 518 20, 860 

777 a LS eSP Oka NE 1,261 1,571 1,563 1, 639 1,530 
Tijerina-Canales 2, 242 2, 211 2, 114 2, 237 2, 510 
White Point .... 22 2, 477 2, 137 2, 119 2, 063 1, 848 
Other South Texas 94, 381 35, 862 27, 029 27, 955 29, 214 

Total South Texas 71, 059 68, 324 68, 657 72, 313 75, 040 
North Tess 120, 307 117, 302 116, 244 117, 924 120, 000 
SNNANG E EENG 36, 750 38, 570 38, 772 37, 562 37, 330 


Bee footnotes at end of table. 
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TABLE 21.—Production of crude petroleum in Texas, by districts and selected 
fields '!— Continued 


(Thousand barrels) 
District and field 1959 1960 1961 1962 1963 3 
West 'T'exas: 

Adair 2 ee 1, 834 ], 827 1, 808 1, 704 1, 752 
A AAA 3, 427 2, 942 2, 505 2, 546 2, 822 
Anton-Irish-Anton...................- 1, 909 1, 741 1,701 2, 868 1, 769 
TEE 3, 050 4,161 4,751 5, 448 6, 126 
re EE 5, 809 5, 821 5, 800 5, 420 5, 877 
Cedar Lake. 1,075 1,152 1,346 1,551 1,554 
Oogdell_ EE 6, 047 5, 103 3, 219 4, 805 4, 710 
Cowden, South and Foster. 14, 086 18, 820 14, 102 13, 206 18, 307 
Diamond M.......................... 7, 627 6, 451 5,711 5, 470 5, 966 
Dollarhbidé. uu oe 3, 008 2, 656 2, 402 2, 506 2, 369 
Düne oe Aa one ĩ¼ 4, 547 4, 856 4, 287 5, 234 4,776 
Emma and Tripple N'“ 5, 961 5, 750 5, 743 5, 252 5, 845 
Fort Chadborne 3, 390 2, 742 2, 598 2, 557 1, 742 
Fünf!!! A 4, 226 4, 135 3, 793 3, 278 3, 331 
Fullerton —— .- Lll l.l... 6, 493 6, 060 6,187 6, 397 6, 435 
Garza- t o IN ss 2, 045 1, 770 1, 696 1, 531 ], 630 
Golds mitn 20, 164 20, 956 19, 070 16, 034 15, 995 
M %ö·Ü. 8 1, 202 1, 391 1, 1, 862 1, 627 
Headlee. eee. 3, 469 5, 003 5, 490 3, 456 1, 364 
Hendrick... ore A 2, 283 2, 151 1, 815 1, 602 1, 728 
Howard-Glasscock-_-.....------------- 6, 499 6, 312 6, 857 6, 894 7,071 
Iatan-East and Nortnn 1, 847 1, 807 1,811 2, 287 2, 935 
e 2, 994 2, 569 2, 329 2, 173 1, 925 
Ill eg 9, 784 2, 970 2, 632 2, 250 2, 070 
EIER eg oe ðͤ ee 3, 024 2, 671 2, 591 2, 458 2, 564 
Kelly Snyder 20, 056 14, 929 16, 894 16, 139 16, 838 
e a 5,271 6, 143 5, 4,834 4, 858 
Keystoneauw—— ee 5, 963 , 368 7, 456 5, 528 6,375 
Levelland. dad 6, 346 5, 879 5, 787 3, 809 5, 580 
McCamey. cde reus 1, 986 1, 971 1, 2,071 2, 034 
e, II umm 9, 810 8, 928 8, 407 7, 957 7,747 
Mabed A ß 1, 697 ], 544 1, 701 1, 818 1, 888 
Ma guten n 2, 501 2, 170 2, 128 2, 009 2, 162 
RETER AA ᷣ ———— 4, 468 3, 546 3, 753 4, 623 4, 736 
Midland Farms 5, 829 4, 685 5, 045 5, 504 7,114 
Pegasus... .. AA L.l. eiaeia 3,9 3, 838 4, 737 5,114 4, 734 
Penwell.______._ 5 d reo oe he 2,7 9, 123 2, 736 2, 766 2, 976 
Fl... 8 4, 3 3, 654 8, 457 3, 220 3, 190 
Roberto. p 3, 2 3, 174 3, 639 3, 650 8, 705 
PP!!! AN aE 5, 4 4, 927 4, 999 4, 491 9, 009 
Salt Creek 3, 879 8, 264 3, 181 3, 056 3, 212 
Sand Hil3: door umen 5, 18 4, 687 4,749 7,339 8, 055 
Seminole. LL Loc... l.. 8,7 2, 558 3, 247 2, 425 9, 534 
Shafter Lake. ............ al. lll... 2,5 2, 398 2, 323 2, 263 2, 149 
Sharon Ridge 2, 2, 352 2, 255 2, 138 2, 047 
Slaughter- eer sech 9,062 , 553 8, 615 8, 658 9,700 
Sprayberry Trend 13, 558 12,131 10, SOL 9, 400 11, 984 
TFT ³˙•¹ A 6, 759 9, 243 6, 6, 677 6, 635 
r ß 4, 121 a 4, 160 4, 678 5, 634 
Vealmoor-E ast 2, 024 1. 778 1, 692 1, 606 1, 665 
Waddell . 2, 376 2, 255 2, 165 1, 815 2, 206 
Ward-Estes. eee 14, 616 15, 032 17, 095 19, 216 17, 405 
l!!! AA 12, 692 11,711 11,212 12, 268 13, 099 
erte eet 2, 284 2, 098 1, 928 c 2, 356 
WOU Gi ots A eene E 1, 822 1, 677 1, 956 1, 549 1, 383 
e 1, 311 1, 118 1,014 8, 001 1, 542 
BUCS o os roce EE 8 6, 372 5, 475 4, 427 5,154 5, 286 
Other West Texas 140, 768 137, 565 150, 755 140, 983 152, 780 
Total West Texas. .................- 439, 074 418, 421 427, 465 417, 847 434, 698 
Total Texas 4. | 971, 978 927, 479 | 939, 191 943, 328 973, 097 


1 Breakdown of individual fields from Oil and Gas Journal. 


2 See section on “Districts” under “General Summary.” 


3 Preliminary figures. 


4 As reported by the companies to the Bureau of Mines from the year 1959-62, 1963 data from Oil and Gas 


Journal. 
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(Thousand barrels) 
Field 1959 1960 1961 1962 1063 1 

Beaver Creck . 2, 389 2, 782 3,079 2, 200 3, 349 
Big Mudgdgg ene . . . .. res 2, 260 2, 223 1,914 1, 709 1, 723 
Big Sand Draw. 2, 489 1, 982 1, 731 1, 443 1, 008 
Birch: AA A EE AA etse etu esci hte 1, 647 
Bonn ae MeL ae 3, 497 2, 605 1,896 1,070 1,001 
Byron-Byron and Garland . 7, 820 7, 907 7, 826 7,735 7, 087 
A ll ll lll... 2, 750 2, 124 2, 197 2, 170 2, 081 
Coyote Creek 514 815 2, 287 2, 990 2, 069 
Donkey Creek. lc... 1, 852 2, 507 1, 700 1, 246 1, 089 
EEK BA 18, 214 18, 803 , 608 24, 431 23, 470 
Fiddler Creek ..... 724 1, 217 1, 676 2, 025 2, 943 
Four E 1, 744 3, 083 8, 492 3, 104 1, 903 
Frannie A 2, 812 2, 718 2, 567 1, 958 2,042 
E EE 1, 163 1, 226 1, 148 915 823 
Glenroek-South.... . .. .. LL LL. 2. 2, 509 2, 017 1, 975 1, 826 1, 394 
Grass Creek 2. c c ccc LLL... 4, 619 , 643 4, 602 5, 025 5, 622 
Grieve Uniti ll. 3, 440 4, 145 9, 471 2, 015 2, 335 
Hamilton Dome 9, 294 12, 045 10, 568 9, 180 9,624 
Lance Creek H. 1, 222 , 188 780 779 
Little Buffalo 2, 250 2. 030 2, 512 2, 025 1, 936 
Lost Soldier-Bairoil........................ 6, 135 5, 989 5, 3, 031 3, 125 
Murphy Dome 2, 909 3, 001 2, 550 2, 240 1, 670 
Oregon Basin. À. 5,183 5, 234 5,875 6, 330 6, 978 
Patrick .. ðùA dra 2, 339 8, 117 6, 590 5, 096 
Raven CreeK:. u l uu ³ ER 1, 700 3, 076 2, 182 
B DP ER 425 1, 717 1, 530 ], 592 
Salt Creek and East 7, 500 9. 515 9, 235 7,078 8, 661 
Steamboat Butte. 22 3, 188 2, 901 3, 012 3, 025 2, 643 
Sussex Meadow ...................-. ee 6, 955 6, 387 5, 196 3, 755 2, 604 
Wert? seco ote pullu 8 2, 233 2, 273 2, 242 2, 250 2, 316 
Winkleman Dome. ..... . ............... 3, 353 3, 114 2, 728 2, 515 601 
Other ess 17,032 16, 613 17,857 21, 186 32, 374 

Total Wyoming 3. 126, 050 133, 910 141, 937 135, 847 144, 407 


1 Breakdown for individual fields from the Oil and Gas Journal. 
3 Preliminary figures. 
3 Bureau of Mines data. 
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WELLS 


Drilling continued to decline im 1963 and the number of wells 
drilled (41,386) was 2,393 less than in 1962. Service wells are not 
included in this total. The percentage of dry holes to the total wells 
drilled increased from 38.1 percent in 1962 to 39.5 percent in 1963. 

'The States showing the largest decline in drilling activity for the 
year were Texas with 1,397 fewer wells drilled; Oklahoma, 593 less; 
and New Mexico, 382 less. Louisiana reported the only substantial 
increase in the number of new wells drilled and this occurred in the 
inland area of the State. 

The number of oil wells reported in operation as of December 31, 
1963, was 595,462, and the average daily production per well was 
12.7 barrels. Although several States reported increases in the number 
of wells operating at the close of the year, these gains were offset by 
the 5,611 decline reported for Pennsylvania. 
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AX AWE AZ PARAR 
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NUMBER OF WELLS 


962 1963 1964 1965 1966 
FIGURE 4.—Wells drilled for oil and gas in the United States, 1958-63, by months. 
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TABLE 23.—Wells drilled for oil and gas in the United States, by months 


— | -— s | — əhoa— .— F | —— | i— | | ——— | ——=— | — —2—ͤ . — 


Oil ......... ; 1,514 
9 13 


5 515 394 428] 402] 451 551 486 
Dry... 1, 560| 1, 100] 1, 309| 1,259] 1. 357 1,359) 1, 522 1, 481| 1,319 
Total. . 4, 001] 3, 103| 3, 344 3, 180| 3,911| 3, 493| 3, 684| 4, 060] 3, 445 
1963: BE GS DERE DUE NON ABE ee ie QU QE GAZ Ke em MESE 
OIL sesso 1, 809 1,593| 1,611) 1, 721 1,737| 1,542| 1,860| 1,809| 1,725 
Gas 1 459 366| 379 342 367 349 367 406| 412 
Dry... 1, 405| 1,251| 1,220] 1, 194| 1,342| 1,248) 1, 469 1, 513 1,271 
'T'otal....|3, 673] 3, 210] 3, 219| 3, 257] 3, 446| 3, 139| 3, 696| 3, 728| 3,408 3, 849,41, 9861100. 0 
1 Includes condensate wells. 


Source: Oil and Gas Journal. 
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TABLE 24.— Wells drilled for oil and gas in the United States, by States and 


districts 
1962 
State and district 
Oil Con- Gas Dry | Total 
densate 
Alabama — % zzy sua 15 40 
AMS KG oon ese l. ul 06 |... 5 29 40 
Arizona i 2s 9 44 54 
Arkansas I 48 203 368 
California................... 1,867 |........ 103 481 | 2,511 
Colorado...:................ 143 1 88 525 757 
Flerida vm A BEES 8 4 
Seo y AA GE 1 1 
Ih PA O WEE, AA E EE 
Illinois NAT E 11 768 1,506 
Indians cece 199 |........ 7 70 7 
tU E d ß km nU EE 
Kansas 1, 779 2 230 1, 715 3, 726 
Kentucky..................] 663 — 22 1, 578 
Louisiana: 
Gulf Coast 1, 110 2 366 | 1,096 | 2,574 
Northern 1, 079 6 350 970 | 2,405 : 
Total Louisiana. ..... 2, 180 8 716 | 2,066 | 4,979 
Maryland AAA GE A A PA ] ð i AA A 
Michigan n 129 |........ 71 497 697 
Mississipol ................. 199 6 20 378 603 
EL AS EA E WEE 11 11 
Montana .__.. Itt d z: 19 224 420 
Nebraska 111 5 511 689 
KT EE EE AA AR AAA 7 7 
Now Jersey... AA A AE ecce GE 8 
New Mexico 
West. 117 1 306 129 643 
A: CT 650 1 23 324 998 
Total New Mexico 767 2 419 453 | 1,641 
New York.................- 48— 43 51 242 
North Caroling. EE, EE, EE, DEEN 8 3 
North Dakota 101. 8 123 227 
Ohio: .. . . cssc 568 |........ 261 284 1,113 
Oklahoma 2, 605 95 477 | 1,379 | 4,556 
OfTePpOl.... lQ eet ees A 88 
Pennsylvania. 210 271 110 591 
South Dakota 4 ----.-- 11 11 
Tennessee S 3 38 43 
Texas: 
Gulf Coast 824 1 466 874 2, 165 
A 2. oy SSO is ens 2, 531 1 123 839 | 3,494 
A 619 |........ 99 374 | 1,092 
Other districts 8,958 |........ 856 | 2,732 | 7,546 
Total Texas 7, 932 2 | 1,544 | 4,819 | 14, 207 
EMEN CN 89 A 50 141 283 
Kale ae iod Eee EE 10 7 17 
Washington... 8 8 
West Virginia 167222 952 142 1, 261 
Wyoming. g 262 4 80 467 813 


—— | —— s | —— s | e | —s | —— Y — a —‚ 
—— — — —r . — — — | ee | eee ee | o 


Total United States...| 21, 249 123 | 5,725 | 16,682 | 43, 779 


1 Includes condensate wells. 
Source: Oil and Gas Journal. 
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TABLE 25.—Producing oil wells in the United States and average production per 
well per day, by States 


Producing oil wells 


State 
Approximate] Average pro- |Approximate| Average pro- 
number of | duction per | number of | duction per 
producing oil| well per day |producing oil| well per day 
wells, Dec. 31| (barrels)? (barrels)? 
, v 449 47.2 52. 8 
Ae ↄ ⁵ↄð d ⁵ĩð2ĩ 8 52 573. 6 555. 2 
vil ß LA 5, 918 12.4 12. 6 
¡9/1 EEN 39, 265 21.9 20. 7 
Lë, ¿socias y es 2, 110 56. 3 50.7 
ine. 30, 174 6. 9 6.7 
Hi. ences ncs res 5, 607 5.8 5.4 
JJ C TRE EE 46, 750 7.0 6.4 
ee . clues 19, 2. 5 2.7 
—— 
Gull Dori ai 13, 813 88. 6 90. 3 
North... O 12, 10.4 11.7 
Total Louislana 26, 882 51.1 53. 0 
Mett le En oc 7b 4, 282 10.9 10.8 
Mississippi. ............... ll. 2, 560 56.8 61.4 
ontana.. . 3, 692 24.7 23.1 
Newa —?˙ 1, 764 37.6 34.2 
— —Ó—M : 
New Mexico: 
Southeastern——— ll 2-2 14, 333 19.3 18.7 
Northwestern 1, 769 17. 3 14.7 
Total New Meieg. ` 16, 102 19. 1 18.3 
New YOPREk.. 2.2.22 A A 13, 537 . 3 .4 
North Dakota 1, 794 39. 7 37.8 
IN C EECH 16, 867 .9 1.0 
Oklahoma. _....... ³ðq i eA rcOcSEeu 80, 6.9 6.8 
Pennsylvania 59, 673 2 . 2 
—— 
Texas: $ 
Gulf Coast. ———ʒ— ccc c cl rcl eel l.l 19, 491 25.4 20. 2 
East Texas proper 19, 424 6.2 6.2 
West Desen, ENEE eege eler i 17.7 18.1 
Other districts. .......... 2 2 cc Ll... ; 8.9 9.1 
Total Texas 197, 659 13. 1 13. 5 
EE E 03.3 108.6 
West Virginia cl cll cL Ll ess 12, 880 aa 7 
e ege 7, 48.1 52.1 
AA — == ——-— 
Other States: 
STT WEEN 4 21.4 23,2 
Florida... . . . eee . Ee 11 104. 4 110.5 
Ee 105 1.4 1.4 
A EE 4 96.6 65.8 
South Dakota 19 24.4 23.8 
CAT eee 40 1.1 1.0 
Kale TEE 5 1.6 1.5 
Total other States 188 12.2 12.4 
Total United States 8 596, 885 12. 3 12. 7 
1 


3 Based on the average number of wells during the year. 
3 Divisions of the Texas Railroad Co on. 
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CONSUMPTION AND DISTRIBUTION 


The total demand for crude oil in the United States in 1963 was 
8,712,400 barrels daily, a gain of 3.3 percent for the year. Most of 
the increase was in the demand for domestic crude oil which increased 
from 7,313,400 barrels daily in 1962 to 7,581,200 barrels daily in 1963. 
The demand for foreign crude oil was 1,131,200 barrels daily. 

Runs to Stills.—Crude runs to stills in 1963 averaged 8,687,000 
barrels daily, including 7,557,000 barrels daily of domestic crude oil 
and 1,130,000 barrels daily of foreign-origin crude. This repre- 
sented a gain of 3.3 percent for the year in total crude runs to stills, 
3.7 percent increase for domestic crude oil, and 0.7 percent in 
foreign crude. 

Distribution.—The Bureau of Mines collects data on receipts of 
domestic and foreign crude petroleum at refineries in the United States. 
These receipts includé the crude runs to stills, a small quantity used 
as refinery fuel, and any increase in crude stocks at refineries. 
Classification of receipts, by State of origin, shows receipts from local 
production (intrastate), receipts from other States (interstate), and 
receipts of imported crude. Classification by method of transporta- 
tion indicates the final receipts by water, pipeline, and tank car and 
truck. Receipts of domestic crude by water usually were moved by 
Pie from the point of production to the point of water shipment. 

eceipts of domestic and foreign crude petroleum at refineries 
totaled 3,168.0 million barrels in 1963; foreign crude represented 13.0 
percent of this total. "The refineries processed 3,170.6 million barrels 
and reported 0.7 million barrels used for refinery fuel and losses; the 
difference was 3.3 million barrels withdrawn from stocks. 

Refineries received 74.7 percent of their supply of crude oil by pipe- 
line, 24.0 percent by water and the remainder by tank cars and trucks. 

The major waterborne shipments were from the gulf coast to the 
east coast and between States in the gulf-coast districts. There are 
also interstate and intrastate shipments by water on the west coast and 
Mississippi River. 

All foreign crude receipts into the east coast and the major part of 
those into the gulf coast are received by water. Refineries In District 
II, which comprises the Great Lakes and the midcontinent areas, 
receive most of their foreign crude by pipeline from Canada; however, 
some is barged up the river from gulf-coast ports where it arrived by 
tanker. Very little foreign crude is processed at refineries in the 
Rocky Mountain States; such crude as is used arrives at the refineries 
by pipeline and rail from Canada. West coast refiners received 63 

ercent of their foreign crude supply by water, the rest was received 
by pipeline at refineries near the Canadian border. 
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TABLE 27.—Receipts of domestic and foreign crude petroleum at refineries in the 
United States 


(Million barrels) 
Method of transportation 1959 1960 1961 1962 19631 

By water 
Intrast aten 134.1 125. 8 136. 0 140. 9 129. 8 
Interstate. ........... .- LL Lll. Lll l.l. 242.7 261. 6 268. 3 277.6 307.1 
Foreign 316. 8 330. 0 317.1 322.2 
Total by water. 693. 6 717.4 721.4 748.7 759.1 
By pipeline V MEUM ENG G u isa 

pr AAA e 1, 282.8 1,291.6 1,286. 1 1. 333. 4 1,377.2 
Interstaee os 868. 5 857.4 871.9 865.8 900. 8 
A L2 lc ll ll. 33.4 40. 6 64.1 79.7 90.1 

Total by pipeline.................... 2, 184. 7 2, 189. 6 2, 222.1 2, 278. 9 2, 308.1 

By tank cars and trucks: 

( 31. 8 33. 9 34. 9 36. 9 36. 2 
Interstate. ............  . LLL ll lll... 9.2 10.1 8.1 6.2 4.5 
/ IA D ER 0.5 0.1 0.1 

Total by tank cars and trucks 41.0 44.0 43.5 43.2 40.8 

Grand total.. 29103 | 2, 951.0 2,987.0 | 3,070.8 3,168.0 

1 Preliminary figures. 


Demand by States of Origin.—Distribution of domestic crude oil 
by refining States and districts can be analyzed from receipts of crude 
oil at refineries. When long-distance shipments are involved, various 
crudes may be mixed in transit or storage, and identification by origin 
may be only approximate. 
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STOCKS 


Refinery stocks of gasoline, kerosene, distillate fuel oil, residual fuel 
oil, liquefied refinery gas, miscellaneous oils, and unfinished oils are 
on a new basis for 1963. Petrochemical feedstocks, formerly included 
in these other categories, are now treated as a separate item. In some 
instances, where chemical plants were adjacent to refineries, stocks 
at the chemical plants were included with the refinery stocks. The 
new reporting now eliminates the chemical manufacture from the 
regular petroleum refining and furnishes better data on the products. 

Stocks of all oils increased 1,263,000 barrels in 1963 and at the 
end of the year totaled 835,559,000 barrels. Stocks of refined prod- 
ucts increased 13,551,000 barrels, natural gas liquids increased 
2,362,000 barrels, while stocks of crude oil declined 14,650,000 barrels 
during the year. | 


TABLE 32.—Stocks of crude petroleum, natural gas liquids, and refined products 
in the United States at end of year 


(Thousand barrels) 
1961 1962 1903 
Crude petroleum: 

INIA 64, 644 64, 836 61, 487 
Pipeline and tank farm...............- 159, 105 167, 390 157, 544 

EE 20,915 19, 785 
Total crude petroleum............... 244, 664 252, 011 237, 301 
Natural gas liquids. ....................... 37, 067 31, 385 33, 747 
Refined products.......................... 543, 343 1 550, 900 564, 451 
AA ___ AAAAA++HA=====<ú<—_ 2 +4 
Grand total. ........................ 825, 074 1 834, 296 835, 559 


1 New basis for com n with 1963 due to product reclassification resulting from separately reported 
data for petrochemical feedstocks. Old-basis stock figures were 553,473,000 barrels for refined products 
and 836,860,000 barrels for total stocks of all oils. 
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STORAGE CAPACITY 


The Bureau of Mines conducts semiannual surveys of petroleum 
refineries, bulk terminals, and underground storage facilities to 
ascertain the capacity assigned to the storage of gasoline, kerosine, 
distillate fuel oil, residual fuel oil, military jet fuel, and liquefied 
petroleum gases. Liquefied gases require special storage facilities 
the bulk being underground caverns. Tanks for storing residual 
fuel oil can also be used for crude oil. Storage for the other products 
is interchangeable depending on demand. 
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VALUE AND PRICE 


The total value of crude oil produced in the United States in 1963 
was $7,966,651,000, which is &n average wellhead price $2.89 per 
barrel. The price at the well in 1962 was $2.90. 

Several of the changes in posted prices for crude oil in 1963 were 
the result of establishing prices on the bases of the gravity of the oil. 
Some of the States affected by this change were Texas, New Mexico, 
Louisiana, Oklahoma, Indiana, Illinois, and Kentucky. 


TABLE 37.—Value of crude petroleum at wells in the United States, by States 


III K ĩͤ 19, 355 $2. 59 23, 763 $2. 59 
KIT IE AS 31, 187 3. 04 650 3. 04 
O ; ęęꝶ67mm k 73, 546 2. 66 72, 812 2. 66 
Gand... 741, 475 2. 50 745,818 2.48 
8 %ꝛ N ! N88 122, 334 2. 88 0, 220 2.88 
PJ ⁰¹ .. Ku 234, 812 2.98 219, 873 2. 98 
A WEE 85, 989 2. 98 , 794 2. 90 
3Jjõͤ ↄð MEME ERES SE 326, 141 2. 91 817, 501 2.91 
Kentucky... A 8 52, 478 2. 95 ! 2. 92 
8: 
Gull Cord: ocio «˙ↄðß ð ß 8 1, 357, 155 8.15 | 1,464,740 8.13 
Nin v v idees 145,4 8.14 167,052 8.05 
Total Louisiang „ 1. 502, 568 3.15 | 1,631,792 3.12 
Ar; ³ĩðAA y 48, 775 2. 85 46, 523 2. 85 
Mississippi... . eco c ee SSS ss 154, 882 2.78 162, 156 2.76 
ERD 6, 690 2.42 ; 2.44 
Nebraska... c . uo y ue ae 70, 450 2.83 61, 623 2.83 
New Mexico: 
Boutbeastern. LLL ll Lll LLL Lll ll... 285, 612 2.90 289, 565 2. 90 
Northwestern n——- 29, 2.70 26, 067 2.67 
Total New Merico—— ll l.l. 314, 883 2. 88 315, 632 2.88 
New en d E 7, 309 4.60 8, 854 4. 59 
North Da.... 60, 248 2.75 68, 133 2.78 
EE 18, 089 8.10 19, 439 8.15 
RI MEN TEE EE 591, 977 2.92 582, 693 2.91 
La TE 24, 230 4.57 22, 031 4. 56 
Texas: 3 
a AAA 584, 078 3.28 607, 097 3. 25 
East Texas Proper. oo 135, 870 8.10 131, 940 8.10 
Wee ³⅛¹ A 208, 2.88 | 1,240,209 2.87 
Other districts. ........... 2 c c c cc c ll lll c ll. 895, 362 2.96 908, 684 2.95 
Total ER ⁵ↄ ͤ a RENE 2,818, 709 2.99 | 2,893, 990 2.97 
EE 85,019 2.74 91,041 2.72 
b hl nct e EE eege 18, 4. 00 12, 940 8. 99 
ODE EE 338, 259 2. 49 861, 018 2. 50 
Other States A 1,766 2.10 1, 2.06 
Total United States 7, 774, 051 2.90 | 7, 966, 651 2. 89 
1 Preliminary 


f S. 
3 Texas Rallroad Commission divisions 


3 Arizona, Florida, Missouri, Nevada, South Dakota, Tennessee, and Virginia. 
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TABLE 38.—Posted price per barrel of petroleum at wells in the United States 
in 1963, by grade, with data of change 


Pennsylvania grade Oklahoma-Kansas 
Corning | Western | Indiana- | Cold- l 
Mo da In south-| grade Kentucky] Illinois | water, 
west Mich. | 34°-34.9° | 36°—36.9° 
ADOS Pennsyl- 
districts | vania 


Date 


Texas 
East — — 
Texas | Conroe, Loui- 


N. Mex., Mirando, 
Tex. siana 
30°-30.9°|20°-20,9°/30°-30.9° 


(sweet) 30-30.9 | 24°-24.9° 


ep ep een enen ep e le ep e em o egen ep e | eee — e e en le openen ez ge | owe er ep open ep eg 


Kettleman | Midway | Wilming- 
ills , unset , ton , 
37°-37.9° | 19°-19.9° | 24°-24.9° 


3.21 2.29 2. 60 
. 2.58 


1 Now priced on a gravity basis. 
Source: Platt's Oil Price Handbook, 


Oklohomo - Konsos 
.— 36*-36.9* gravit 


Colifornia - Wilmington 
24* -24.9* gravity 


DOLLARS PER BARREL 


o 
JAJOJAJOJAJOJAJOJAJOJAJOJAJOJAJOJAJOJANJOJAJOJAJOJAJOJ 
1952 1953 1954 1955 1956 1957 195 1959 1960 196! 1962 1963 1964 


FIGURE 5.—Posted prices of selected grades of crude petroleum in the United 
States, 1952-63, by months. 
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REFINED PRODUCTS 
GENERAL REVIEW 


Petroleum is consumed in many finished products that must be 
considered individually. Competition with other fuels and economic 
and climatic conditions influence the consumption. 

Gasoline is consumed principally in highway transport, aviation, 
and mechanized farming. The demand for kerosine (a product defined 
as meeting lamp-oil specifications for color and flashpoint) has changed 
drastically within the past few years. This product was losing sales 
to electricity and liquefied petroleum, especially in rural areas, but 
the ability of the commercial jet aircraft to use straight kerosine as 
fuel has opened a vast new market. Distillate fuel oil, including 
light diesel oils, is used for space heating and for diesel locomotive. 
fuel, and has nearly replaced residual fuel oil and coal in railroad use. 
Residual fuel oil usually sells for less than crude oil at the refineries 
and competes directly with natural gas and coal for heavy-fuel uses. 
As it is not normally moved by pipeline, its distribution depends on 
cheap water transport and limited tankcar movement. Therefore, 
it cannot normally compete with coal in coal-producing areas. 
Liquefied gases, in competition with kerosine and light distillate fuel 
oil in domestic use, are gaining in importance as fuel in internal- 
combustion engines and as the initial raw material in synthesizing 
many petrochemicals. 

The total demand for all oils in 1963 averaged 10,768,000 barrels 
daily, including a domestic demand of 10,560,000 barrels and exports 
which averaged 208,000 barrels daily. On a percentage basis, total 
demand increased 3.5 percent; domestic demand, 3.2 percent; and 
exports, 23.8 percent. 

ilitary purchases from domestic sources in 1963 averaged 442,000 
barrels daily compared with 475,000 barrels daily in 1962. 

The new supply of refined products comprises the refinery input of 
crude oil, the production of natural gas liquids, a small quantity of 
motor benzol derived from coal, and imports of refined products from 
foreign countries. The new supply exceeded demand in 1963 and 
resulted in an increase of 13,551,000 barrels in stocks of refined 
products. 

Because of separating the petrochemical feedstocks from the other 
products, some of the individual products yields for 1963 are not 
comparable with KE years. The continuing decline in the 
residual fuel oil yield and the increase in the refinery shortage (excess 
of refinery output over input) reflect the trend in the petroleum 
industry to install more hydrocracking and coking facilities to obtain 
higher yields of the lighter end products. 

According to the Bureau of Labor Statistics, the wholesale price 
index for refined products in 1963 was 97.2 compared with 98.2 in 
1962. The average wholesale price for the four principal products— 
gasoline, kerosine, distillate fuel oil, and residual fuel oil—was 9.01 
cents per gallon compared with 9.13 cents in 1962. 
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TABLE 39.—Salient statistics of the major refined petroleum products in the 


See footnotes at end of table. 


United States 


(Thousand barrels) 
1959 1960 1961 
Gasoline and naphtha: 

Production, total - 1,488,860 | 1,522,497 | 1,534, 462 
From crude. ...................--- 1, 320, 107 ,343, 341 | 1,344,819 
From natural gas liquids.......... 168, 429 178, 881 189, 474 
Benzol, etc., blended.............- 324 275 169 

ET 2. . 13, 358 9,790 10, 685 

Leg EE 16, 743 13, 456 8,976 

Stocks, end of year (old basis) 187, 613 194, 774 184, 167 

Stocks, end of year (new basis) 2... c. loco 

Domestic demand 1,485,277 | 1,511,670 | 1,533,173 

Kerosine: 

Production, Sl! 111, 530 136, 842 142, 690 
Fron crude. ..........------------- 110, 662 135, 772 141, 410 
From natural gas liquids 868 1, 070 ,280 

ieee 114 68 2, 964 

1 E 944 689 231 

Stocks, end of year 955 basis) 26, 856 31, 445 32, 433 

Stocks, end of year (new basis) Ill 

Domestic demand..................... 109, 919 132, 499 144, 435 

Distillate fuel oil: 

Production, total 679, 641 668, 684 696, 622 
From crude. moco 678, 938 667, 050 696, 015 
From natural gas liquids — 703 1, 634 

Crude used directly as distillate. ...... 970 1, 001 851 

Imports_._.......... erro eeu exu 17,658 12,771 17,377 

e ; 9,897 6,931 

Stocks, end of year on basis) 151, 164 138, 455 152, 018 

Stocks, end of year (new basis) 2 4 . .--- 

Domestic demand 659, 983 685, 268 694, 356 

Residual fuel oils: 
Production 347, 900 332, 147 315, 577 
Crude used directly as residual 7,386 3, : 
port 222, 571 233, 208 2⁴3, 268 

Fp. -- 20, 815 18, 495 14,022 

Stocks, end of year (old basis) , 501 ,870 44, 869 

Stocks, end of year (new basis) 2. 4 

Domestic demand 563, 464 559, 439 548, 678 

Military jet fuel: 

Production, total 93, 691 89, 109 95, 923 
JP-4 grade A A 8 
JP-5 grade (5) (5) OI 
Other military grades —- 

Ipo 13, 572 12, 372 10, 045 

PPP AAA 173 113 122 

Stocks, end of year... rr 8,758 6,870 8, 280 

Domestic demand. .................... 104, 228 , 803 104, 436 

Lubricants: 

FProductioo n 56, 111 59, 389 59, 254 

Imu0rP[3.:1:2:-2 52. 22029 0:5 5] 8 22 14 

BID err A 13, 972 15, 811 17, 094 
E A ee SE 392 393 303 
ou EE 13, 580 15, 418 16,731 

Stocks, end of year... ................. 8, 950 12, 308 12, 943 

Domestic demand..................... 42, 878 42, 676 41, 534 

Wax (1 barrel 2280 pounds): 

Production ———— 5, 630 5, 896 5, 781 

o A erue 21 6 2 

ee 1,031 1,333 1, 237 

Stocks, end of year 774 905 1,061 

Domestic demand..................... 4, 558 4, 438 4, 300 

Coke (5 barrels =1 short ton): 

Production, total.. 41,117 60, 010 15, 333 
Marketable coke. ................. 23, 305 „057 30, 480 
Catalyst coke...................... 17,722 33, 953 44, 853 

Exports._.__._... due duas ; , 856 7,270 

Stocks, end of ear 5,705 387 5,316 

Domestic demand..................... 35, 550 54,472 67,134 


156, 378 


545, 813 
102, 974 
(9 
10, 897 


— — | — r | ___x_RQRQRRKR ——— — 
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TABLE 39.—Salient statistics of the major refined petroleum products in the 
United States—Continued 


1959 1960 1961 1962 19631 
Asphalt (6.5 barrels=1 short ton): 
Production... conc eg ee 97, 643 98, 671 101, 819 109, 576 111, 048 
SE (including natural)............ 6, 860 6, 143 6, 609 6, 625 6, 158 
Exports .. 935 924 667 826 717 
Stocks, end of year 10, 948 12, 991 12, 999 14, 252 14, 354 
Ë ee demand..................... 102, 386 104, 696 107, 753 114, 122 117, 287 
oad o 
Product ionnꝛʒnn -- 6, 493 5, 970 5, 820 7, 079 6, 792 
Stocks, end of year 653 743 761 875 753 
Domestic demand —ua—ů—— . 6,257 5,880 5, 802 6, 965 6, 914 
Still gas: Production. ..................... 126, 958 129, 480 127, 537 130, 829 129, 518 
Liquefied gases (incl. ethane): 
Production ¢_...._.......----.--.-.---. 68, 692 77, 578 78, 947 76, 826 56, 394 
[eiii ofliquefied gas ? from natural 
gasoline... seres ies cesusirasá 146, 415 152, 173 159, 371 178, 733 178, 892 
tere EE 1,631 1, ; 2, 495 
port 60 o cane EE 2, 252 2, 988 8, 541 2, 874 S 
Stocks, end of year (old basls)......... 2, 620 9, 623 6, 298 4,769 | | ........ 
Stocks, end of year (new basis) 2 4 4 . 8, 916 9, 946 
Domestic demand ö— w 212, 542 227, 291 233, 908 255, 462 233, 758 
Petrochemical feedstocks: ? 
Brooks endo year Ee 6 Keng 
ocks, end of year (o 8 
Stocks, end of year (new basis) 2 d 0 dé 630 $, 
Domestic demand, total. (5 91, 756 
uk EE 30) 276 
Naphtha—400°................... d o (9 (9) 22.022 
A AAA AN 22, 624 
Miscellaneous: 
Production, total 23, 303 25, 852 28,375 31, 661 16, 400 
From erude._... . . . o 21, 854 24,358 267 29, 13, 578 
From natural gas liquids. ........- 1, 449 1,494 2,108 1,867 2, 822 
ieee 4 // d 2; nena 
Exports. ...-.....-..---------------.-.- 262 257 245 237 239 
Brocka end of year ane basis) 2, 281 2, 846 2, 832 3. 3668 
, end of year (new basis) 2 4 æꝗ : 1, 831 1, 631 
Domestic demand ae p l... 23, 173 25, 208 28, 144 16,361 
Other unfinished oils: 
Rerun Bor ae 25, 868 22, 094 21, 202 27, 733 31, 934 
Imports............ autas ROZAS 23, 072 16, 478 25, 348 32, 516 81, 702 
Stocks. end of year ko basis) 67, 231 61, 615 79,366 84, 149 
Stocks, end of year (new basis) 4 . 81, 981 81, 749 
Shortage or (overage) (31, 509) (53, 282) (65, 429) (63, 901) (73, 620) 


1 Pre 
3 New basis. bese data are comparable to 1963 due to product reclassification resulting from separately 
reporting ¢ data for petrochemical feedstoc 

Sales of commercial jet fuel: PAD Districts I-IV, 54,890,000 barrels; District V, 20,703,000 barrels. 
i LA pes pe tary jet fuel produced at natural gas s liquid’ plants: 615, 000 barrels. 

ot av 
6 Liquefled refinery gases Tar 
i n uefled petroleum 8 dans -gases). 
Included with im s of 
> Produced at petroleum re Se 
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TABLE 40.—Input and output of petroleum products at refineries in the United 


States 
(Thousand barrels) 
1959 1960 1961 1962 19631 
ut: 
Crude petroleum: 

Domestic........--.-..---.--.----- 2, 565,504 | 2,581,568 | 2,604 127 | 2,659,826 2, 758, 168 

TEE 852, 167 0, 966 883, 031 ; ; 
Total crude petroleum 2, 917, 661 | 2,952,534 | 2,987,158 | 3, 069, 631 8, 170, 652 
` Natural gas liquids ---------------- 152, 999 166, 518 169, 278 182, 766 100, 143 
e ll ee 324 275 169 91 80 
Total input 3,070,984 | 3,119,327 | 3,156,605 | 3, 252, 478 3, 860, 875 

out ut I 
e, 1,473,430 | 1,510,134 | 1,514,266 | 1, 570, 558 1, 608, 304 
Kerosine 2 110, 662 135, 772 141, 410 156, 373 164, 705 
Distillate fuel oil 8.....................-- 678, 938 667, 050 696, 015 719, 590 764, 483 
Residualfuel ol... 947, 900 332, 147 815, 577 295, 679 276, 766 
Military jet fuel 2. 92, 933 88, 248 95, 210 102, 269 98, 745 
Lubricants 2 56, 111 59, 389 59, 254 61, 467 63, 086 
Ke 5 5, 806 5,78 5, 5, 126 
CORO. A EE 41,117 60,010 75,333 78, 724 80, 628 
Asphalt 9 97, 643 98, 671 101, 819 109, 576 111, 948 
y 6, 493 5,970 5, 7,079 

// ... ͤ⁰ ÓN 126, 958 129,480 127, 537 130, 129, 518 
Liquefied gases 68, 692 77, 578 78, 947 76, 826 56, 304 
Petrochemical feedstocks............... (5) (5) (5) (5 91, 356 
Other finished products . 21, 854 24, 358 26, 267 20, 794 13, 578 
Other unfinished oils (net) h — 25, 868 —22,004 | 3 —21,202 | 2 —27,733 | 3 —31, 934 

Shortage (or overage —31, 509 — 53, — 65, 429 — 68, 901 —78, 
Total out put 8,070,984 | 3,119,827 | 3,156,605 | 3, 252, 478 3, 360, 875 


1 Preliminary figures. 

3 For 1959 and 1960, figures for unfinished gasoline are included in those for gasoline. For 1961-1963, 
figures for unfinished gasoline are included in those for unfinished oils. 
8 Production at natural-gasoline plants shown as direct “transfers” and omitted from the input and output 

refineries. 

* Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of 
asphalt to the short ton. 

Not available. Formerly included FRA gao na; kerosine, distillate fuel oil, residual fuel oil, liquefied 

petroleum gases, miscellaneous oils, and hed oils. 

YN tive quantity; represents net excess of unfinished oil reruns over unfinished oil produced. 

udes losses or gains in volume during processing. 


60 


50 
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40 
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Fiaurs 6.—Yields of principal products from crude runs to stills in the United 
States, 1952-63, by months. 
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TABLE 41.—Percentage yields of refined petroleum products from crude oil in the 
United States ! 


Product 1954 1955 1956 1957 1958 1959 1960 1961 1962 | 1963 3 
air eed roducts: 

° S 43. 8 44. 0 43.4 43. 8 45.2 44. 9 45.2 44. 7 44. 8 44.1 
E 4. 8 4. 3 4.2 3. 8 3. 9 3. 8 4. 6 4. 7 5. 0 5.1 
Distillate fuel oil......... 21.3 22.0 22.9 23.1 22.4 23.1 22.4 23.1 23.2 23.9 
Residual fuel oil. 16.4 15.8 14.7 14.4 12.9 11.8 11.2 10.5 9.6 8.6 
Military jet fuel 1.8 2.1 2.3 2.2 2.6 3.2 3.0 3.1 3.3 3.1 
Lubricating oil........... 2.1 2.0 2.0 1.9 1.8 1.9 2.0 2.0 2.0 2.0 
NEE COSES Du .2 .2 .2 .2 .2 .2 .2 .2 m .1 
GG .. EIER 1.0 1.0 1.1 1.2 1.3 1.4 2.0 2.5 2.6 2.6 
Asphalt. 2. 9 3. 0 3.1 3. 0 3.2 3. 3 3. 3 3.4 3. 5 3. 5 
Road oil................. . 3 . 3 . 3 .2 .2 .2 .2 .2 .2 .2 
Still gas —————— 4. 0 4. 3 4.2 4. 3 4.4 4.3 4.4 4.2 4.3 4.0 
Steck) © | eil cs ole |e | ol il & | xs 

e e S ; 
Other finished products.. .4 4 4 .5 Hiri 7 8 .8 .9 4 
Short age —.3 —.5 —.6 —. 5 —.8 | —1.1 | —1.9 | —2.1 | —2.0 —2.2 

Total. cru acia. 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 1 100.0 | 100.0 1 100.0 


| . fener pts oils added to crude in computing yields. 
m 
3 Not a Inciuded with asoline, kerosine, distillate fuel oil, residual fuel oil, liquefled petroleum 
gases, and miscellaneous and un ed oils. 
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Figure 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at 
Oklahoma refineries, No. 1/Range oil at Chicago district, and regular-grade 
gasoline at refineries in Oklahoma, 1952-63, by months. 
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REFINERY CAPACITY 


On January 1, 1964, there were 304 petroleum refineries in the 
United States with a total installed crude-oil throughput capacity 
of 10,385,374 barrels per calendar day. Compared with last year, 
this represents & decrease of 4 in the number of refineries and an in- 
crease 267,053 barrels daily in total capacity. At the beginning of 
1964, 2.4 percent of the total operable capacity was shut down compared 
with 2.0 percent a year ago. The one new plant reported to be 
under construction at the beginning of 1964 is located in Nevada. 

The operating ratio of the petroleum refining industry at the begin- 
ning of 1964 as indicated by the ratio of January 1964 crude runs 
to the total operable capacity was 85.6 percent. “this compares with 
an 86.9 percent at the beginning of 1963. 


TABLE 45.—Petroleum refinery capacity in the United States, Jan. 1 


Number of refineries Crude-oil throughput capacity (barrels per day) 
Year 
Shutdown 
Oper- | Shut- Build- S Build- 
ating | down | Total ing Operating Total ing 
Operable | Inop- 
1959____________ 291 22 313 |........ 9,450, 741 | 310,705 | 58,400 | 9,819,846 | 108, 40C 
100 — 290 20 310 2| 9,543,329 | 299,295 | 58,800 | 9,901,424 | 70,947 
1961 289 22 I 9, 629, 685 | 368,888 | 11,500 | 10,010, 073 | 36. 500 
1962_..._____... ` 287 24 311 1 | 9,812,248 | 220,799 | 72,100 | 10,105, 147 | 110,350 
y é 287 21 308 2 | 9,814,791 | 196,130 107, 400 | 10,118,321 | 178, 300 
1 esse 282 22 304 1 | 10,063,164 | 242,610 | 79,600 | 10,385,374 | 54,700 


AVIATION GASOLINE 


Due to & sharp decline in deliveries to the military, the total de- 
mand for aviation gasoline was 3.4 percent less than in 1963. Alkyl- 
&te production increased over 5 million barrels and was used mainly 
in the production of automotive gasoline. 

Jet-type fuels are not included in aviation gasoline. The fuel used 
in commercial jetplanes (mostly straight kerosine) is reported in 
another section of the chapter under “Kerosine” and that used by 
the military is reported under the section on “Jet fuel.” 
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GASOLINE 


The total demand for gasoline was 4,498,000 barrels daily in 1963 
and included a domestic demand of 4,479,000 barrels daily and ex- 
5 of 19,000 barrels daily. At the beginning of 1963, 1,455, 000 

arrels of naphthas considered to be petrochemical feedstocks were 
transferred from gasoline and naphtha stocks to that new category. 

Civilian highway use of gasoline, as calculated from data compiled 
by the Bureau of Public Roads, totaled 1,458.9 million barrels in 
1963 compared with 1,398.7 million barrels in 1962. Nonhighway 
motor vehicles, military vehicles, stationary and marine engines, and 
losses, consumed the remainder (125.8 million barrels). 

The production of gasoline and naphtha from crude oil in 1963 
Was 1, 413,08 1,000 barrels. Natural-gas liquids plants produced 
214, 814,000 barrels, and in addition, 80,000 barrels of benzol were 
blended into the gasoline at the refineries. 

Table 49 shows consumption and distribution of gasoline by PAD 
districts, and the interdistrict shipments which balance the supply 
and demand for each district. The consumption data compiled by 
the American Petroleum Institute exclude naphtha and offshore mili- 
tary shipments. For comparative purposes in the table, the naphtha 
has been excluded from gasoline production and stocks. No break- 
down is available on the 24.6 million barrels of natural gas liquids 
which were blended with gasoline at terminal facilities away from the 
refineries in 1963, therefore it has been omitted from the production 
figures. This roughly offsets the omission of offshore military ship- 
ments in consumption data. 

Gasoline deliveries by pipeline increased 13,194,000 barrels in 1963 
to 787,414,000 barrels. A new products pipeline company began Op 
erating in September. When the line is completed it will run from t 
gulf coast to the vicinity of New York City. Tidewater shipments 
of gasoline from the gulf to the east coast were 244,957,000 barrels 
in 1963 compared with 241,303,000 barrels in 1962. A small quantity 
of gasoline (465,000 barrels) was shipped by water from the west 
coast to the east coast. Interdistrict barge shipments of gasoline 
on the Mississippi River totaled 51,947,000 barrels in 1963, a decline 
of 1,455,000 barrels for the year. Gasoline shipments from the gulf 
to the west coast were a half million barrels less than in 1962. Data 
on intradistrict barge shipments are not available. 

Stocks of gasoline and naphtha increased at the rate of 0,000 
barrels daily during 1963, and at the end of the year totaled 
190,937,000 barrels. This includes stocks held at refineries, at bulk 
terminals operated by refineries and pipeline companies but does not 
include those held by secondary distributors, by consumers, or in 
military custody. The Bureau of Mines definition of a bulk-terminal 
installation is any storage facility operated by a refining or pipeline 
companies which receives its principal products by tanker, barge, or 
pipeline or any storage point which has a combined capacity for 
storing refined products of 50,000 barrels or more regardless of trans- 
portation means by which products are received. 
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The dealer's average net price for regular-grade gasoline (exclusive 
of dealer's margin and sales tax) in 55 representative cities in the 
United States provides an index of wholesale gasoline prices. The 
average service station price (excluding taxes) decreased from 20.36 
cents per gallon in 1962 to 20.11 cents per gallon in 1963. The average 
tax on gasoline in 1963 was 10.31 cents per gallon. Federal tax was 
4.00 cents per gallon; State taxes, including some local taxes, averaged 
6.31 cents per gallon. 


TABLE 49.—Consumption, production, and distribution ! of gasoline in 1963, by 
PAD districts 


(Million barrels) 
PAD districts 
1 2 3 4 5 Total 
Consumption 2............................ 562.2 507.2 213.1 48. 7 230. 5 1, 627. 7 
Supply: 
roduction 2 216.1 484. 5 611.1 54.2 214.7 1, 580. 6 
Importe. EE 14.5 .2 S Mer. 1.3 16.1 
Received from other districts: 

From District 14 17. 9 JFF!!! EE 
From District 2 9.1 |_.__.. 12.6 1 AA EE 
From District 3 350. 9 90.7 |...-..--.- 3.8 10.8 |___ 
From District 44 ---..-.-- ^ By AAA 8 9.3 |........-- 
From District 5..................- B E EE 2:87 A EE 
Total receipts 360.5 112.3 12.9 6.7 20. 1 
Total supply-..................- 591.1 697.0 624.1 60.9 230.1 1, 590. 7 
Stock change 4-5.9 4-2.5 —2.7 J-.1 —2.7 +3.1 
Shipped to other districts ................ 18.2 21.8 456.2 13. 0 el sls 
E EE , 8 E Tis 1.1 6.9 
Domestic demand......................-- 566. 4 572.2 165.9 47.8 234.4 1, 586. 7 

Difference between consumption and de- 
“““... —4.2 —5.0 +-47.2 +.9 ＋2. 1 +41.0 


1Ap t distribution of gasoline by districts is based on actual data on tidewater and river shipments 
compiled by the Geological Survey, U.S. Department of the Interior. An estimate of annual interdistrict 
railroad shipments was computed from 1961 data compiled by the Bureau of Transport Economics, Inter- 
state Commerce Commission, and records compiled by the San Francisco office of the Bureau of Mines. 
Interdistrict pipeline shipments are compiled by the Bureau of Mines. Information on shipments mov 
from PAD District 2 by way of the Great Lakes ports and the Ohio River to PAD District 1 were comp 
from data supplied by the U.S. Army Corps of Engineers. 

3 Compiled by the American Petroleum Institute. 

3 Excludes naphtha production and gasoline blended at terminal facilities. 

4 Excludes naphtha. 
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TABLE 50.—Production (refinery output) and consumption of gasoline (excluding 
naphtha) in the United States, by States 


(Thousand barrels) 
1961 1962 1963 1 


Production| Consump- | Production| Consump- | Production| Consump- 
tion 2 tion 2 tion 3 


+. 9 NU— äHD—ñ—ę ps 


Alabama (8) 24, 810 (8) 25, 913 (3) 26, 777 
pg ti. A cm 1,832 PA , 697 |-_-- nce , 624 
E 2... 8 12, 828 |............ 13,626 |............ 14, 288 
Arkansas 12, 512 15, 107 12, 168 16, 038 12, 697 16, 824 
California „655 149, 385 4 205, 837 154, 958 4 214, 726 162, 045 
Colorado. ...................- 6, 69 17, 6, 991 18, 191 7, 05 18, 455 
Connecticut 19,397 |............ 20, 364 21, 249 

Delaware (5) 5,075 (5) 5, 292 (5) 5, 
District of Columbia. ........|............ 4,885 |...........-. 6,174 |............ 6, 326 
erg ? 46, 070 48, 084 |...........- 50, 164 
VC (6) 32, 223 (t) 34, 250 6 35, 689 
Doaeait (4) 5, 741 (4) 4, 581 4 4, 490 
E AA A A e e al 7, 191 
IIlinolasssss aMMa 110, 455 3, 835 107, 708 76, 853 112, 187 81, 966 
Indiana —ua—w . „3 43, 374 72, 219 44, 403 72, 45, 608 
J. A Qu SS: 28, 863 |............ 28, 936 |...........- 20, 982 
EE 62,166 26, 231 63, 825 26, 851 65, 329 27, 233 
Kentucky .-..------------------ ? 14,847 22, 237 7 15, 209 23, 377 ? 16, 188 2A, 395 
Louisiana 3 143, 895 23, 296 3 152, 401 24, 342 3 147, 659 24, 956 
Ml A 8,821 |............ 8,379 |............ 8, 564 
Maryland.................... 6 22, 861 (t) 23, 950 (0) 95, 855 
Massachusetts s 27, 645 35, 5 s 27,154 36, 403 s 22, 388 37, 458 
Michigan - 20, 513 65, 620 21, 431 68, 093 23, 710 71, 542 
Minnesota..------------------ 11, 468 32, 702 11, 946 93, 344 12, 725 84, 348 
Mississippi. .................. 3) 16,185 ( 16, 089 ) 17, 999 
Issouri—- . cL... 8 11,747 41, 775 8 13, 594 42, 959 8 12, 439 43, 983 
Montana . 2. l.l. 10, 328 ! 11, 943 8, 753 12, 733 8, 848 
Nebraska....................- 15, 004 15, 523 ) 16, 011 
a A EE 4,078 |.........-.- 4,655 |............ 5, 132 
New Hampshire |... 4,977 |............ 5,117 |..---------- 5,321 
New Jersey 66,1 49, 159 62, 044 50, 228 78, 047 52, 833 
New Mexico.................. 4, 746 9, 5,416 10, 098 5,837 10, 619 
New Vork 12, 782 106, 724 ; 112, 743 12, 696 117, 586 
North Carolina. Le 37, 628 |-..--------- 38, 157 |............ 40, 304 
North Dakota 9 9, 800 7, 561 9 10, 888 7, 786 11, 722 8, 017 
Ohio.......... EE 75, 957 , 602 76, 054 80, 705 82, 851 81, 547 
Oklahoma...................- 71, 466 26, 848 74, 292 27, 74, 689 28, 260 
Genen. oss Su Q OS: 17,072 1.3.5 17,501 |... ` 18, 029 
Pennsylvania 85, 905 77, 653 92, 993 79, 610 95, 484 81, 268 
Rhode Island — 6, 017 ) 6, 079 ( ) 6,270 
South Carolina. .............. (6 18, 018 (6 18, 744 (6 19, 472 
South Dakota 8, 581 |............ e 9,320 
Tennesse 7 29, 871 (7) 29, 411 Y) 30, 663 
. 410, 463 112, 366 436, 740 117, 287 444, 928 115, 949 
tn A 15, 537 , 144 16, 332 , 152 16, 536 9, 481 
Vermont. A ͤ4««4« SN AA 3, 347 |...........- 3, 468 
äi AT EE 6 6, 539 31, 893 6 6, 418 33,070 6 6,752 94, 276 
Washington (4) 28,879 | (4) 90, 153 80, 004 
West Virginia 705 12, 431 716 11, 790 1 12, 101 
Wisconsin (9) 82, 753 (9) 33, (9) 34, 352 
Wyoming 16, 750 4, 380 16, 939 4, 544 17, 906 4, 728 
Dtl. 1, 482, 110 | 1,522,428 | 1,533,256 | 1,574,861 | 1,580, 617 1, 627, 743 

1 Prelim 


Inary figures. 
3 American Petroleum Institute 
3 Alabama and Mississippi included with Louisiana. 
4 Washington and Hawaii included with California. 
s Delaware and Rhode Island included with Massachusetts. 
6 Maryland, South Carolina, and Georgia included with Virginia. 
? Tennessee included with Kentucky. 
8 Nebraska included with Missourt. 
* Wisconsin included with North Dakota. 
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MILLION BARRELS 


1942 944 1946 1948 1950 1952 954 1958 1958 1880 1962 1964 1966 


FraungE 8.—Production, domestic demand, exports, and stocks of gasoline in the 
United States, 1942-63. 


TABLE 52.—Day’s supply of gasoline and naphtha on hand in the United States 
at end of month ! 


1961 1962 1963 2 1061 1962 1963 2 
Januar 52. 3 49. 9 48. 5 || July..............- 40. 1 38. 8 87. 8 
February 50. 9 48. 8 50.3 August 40. 9 40. 8 39. 6 
March 52.2 47. 4 46.4 || September 41.5 40.5 39.3 
Apr. 46.9 44.0 44. 2 || October 40. 3 39. 6 40.1 
E 42.7 40. 9 41.5 || November 42. 7 43.1 41.4 
A O 41. 2 40. 1 39.7 || December. 46. 9 40. 9 45.1 


1 Stocks divided by daily average total demand (domestic demand plus exports) for succeeding month. 
3 Preliminary figures. 
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TABLE 59.—Average monthly prices of gasoline in the United States 


(Cents per gallon) 
Monthly average Jan. Feb. | Mar. | Apr. | May | June | July 
1962: 
At refineries in Oklahoma, regular, 91 
Doc ur AAA EM sus 12.34 | 11.26 | 10.84 | 12.64| 12.91 | 13.00 13. 00 
Of 55 cities on Ist of month: 
Dealer's net (excluding tax) 15.74 | 15.66 | 15.06 | 14.94 | 14.73 | 15.21 14, 88 
Service station (including State, 
185 local, and Federal taxes) ............ 30.69 | 30.71 | 30.15 | 30.12 | 29.77 | 30.12 30. 06 
At refineries in Oklahoma, regular, 91 
NEE 12.10 | 11.64 | 12.00 | 12.48 | 12.75! 13.06 12. 04 
Of 55 cities on 1st of month: 
er'snet (excluding tax) 15.45 | 15.26 | 14.64 | 14.91 | 15.55 | 14.35 15.75 
Service station (including State 
local, and Federal taxes) ............ 30.67 | 30.43 | 29.56 | 30.03 | 30.67 | 29.46 31, 14 
Aug Sept Oct Nov Dec. | Average 
for year 
1902: 
At refineries in Oklahoma, regular, 91 octane..... 13.00 | 13.00 | 13.00 | 13.00 | 12.77 12. 56 
Of 55 cities on 1st of month: 
ealer's net (exclu CTT 15.15 16. 35 15.96 | 15.67 | 16.10 15. 45 
Service station (inclu State, local, and 
T Federal taxes) -2-2-2-0 30. 4 31.88 | 31.21 | 31.01 | 31.43 30. 64 
At refineries in Oklahoma, regular, 91 octane..... 12.19 | 11.80; 12.23 | 11.00 | 11.57 12,15 
Of 55 cities on Ist of month: 
Dealer's net (excluding ta... 15.70 | 15.85 15.18 | 14.76 | 15.22 15. 22 
Service station (including State, local, and 
Federal taxes) . 31.16 | 31.07 | 30.39 | 30.08 | 30.43 30. 42 


Source: Platt's Oil Price Handbook and Platt's Oilgram Price Service. 
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KEROSINE 


The total demand for kerosine in 1963 was 172,784,000 barrels 
and included exports of 558,000 barrels; shipments for commercial 
jet aircraft fuel, 75,473,000 barrels; and other domestic uses of 96,- 
753,000 barrels. The use of kerosine as fuel in jet aircraft accounts 
for all the growth in kerosine demand. In 1962 it accounted for 40 
percent of the demand, while in 1963 it represented 44 percent. 
The use of kerosine, imported in bond (duty-free), as jet fuel for 
aircraft engaged in oversea flights increased from 16,000 barrels 
daily in 1962 to 23,000 barrels daily in 1963. Pipeline deliveries of 
kerosine were about 5 million barrels more than in 1962, and tide- 
5 shipments from the gulf to the east coast increased 3 million 
barrels. 


TABLE 56.—Salient statistics of kerosine in the United States, 1962-63, by 
months and refinery districts 


(Thousand barrels) 
oduc- tion 
tion Yield from Stocks | Domestic 
from (percent) nat- Imports | Exports | (end of | deman 
Month and district crude ural period) 
gas 
liquids 
1962 
Month: 
January.....--------------- 14, 5.4 123 566 16 | 26,386 21, 227 
Februar 14, 664 6.1 78 207 10 25, 295 16, 030 
PET a . 12, 726 4.9 69 284 16 23,315 15, 043 
All 11, 051 4. 6 93 455 21 24, 248 10,645 
E 11, 4.4 59 578 20 27, 264 8, 960 
FFF Q serena cia 11, 458 4.4 56 565 15 30,112 9,216 
7777 4.9 51 730 37| 33,204 10, 895 
August. eios 12, 516 4.7 56 606 67 35, 682 10, 633 
September 12, 319 4. 8 92 669 28 96, 682 12, 052 
tober 13, 436 5. 3 75 754 40 333 13, 574 
November..-..------------ 3, 606 5.4 110 487 26 16, 161 
December 5, 488 5.7 144 516 41 19, 731 


tucky, eto 90, 515 AA PA 9 
esota, w , 
North Dakota, et 2, 081 AA A 
Oklahoma, Kansas, etc 7, 005 2.6... cl (5 
Texas Inland 3. 7 368 |.........- 
Texas Gulf Coast 48, 7.0 99 |.......... 
Louisiana Gulf Coast- ui 24, 742 9.0 229 | loses 189 
land, Sto 1, 967 4.6 293 |.......... 
New MUN „5 2 20 éi N 
Coast - 17. 407 qq eege EES 2252 | — 65 
Total 156, 373 5.0 1, 006 6, 417 337 | 231,725 | 104107 


See footnotes at end of table. 
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TABLE 56.—Salient statistics of kerosine in the United States, 1962-63, by 
months and refinery districts— Continued 


(Thousand barrels) 
Produc- Shipments for 
Produc- tion commercial jet 


tion Yield | from Im- Ex- | Stocks | Domes- aircraft 3 
from | (per- | [nat- | ports | ports | (end of| tic de- 


Month and district crude ?| cent) ural period)2| mand 2 
gas 
liquids 
1962 1963 
1963 1 
Month 
January...............- 15, 567 5.6 171 625 106 | 26,103 | 22, 552 | 4,765 6, 444 
February 14, 943 5. 9 126 393 172 2, 400 | 18,993 | 4, 488 5, 578 
ürecb...-. occus 14, 428 5.4 71 566 50 | 23,216 | 14,199 | 5,103 6, 238 
lll! ee oe 13, 461 5.4 89 722 23 | 27,344 | 10,121 §, 312 6, 339 
J cess heen eeu 11, 4.5 46 588 43 | 29,578 | 10,197 5, 790 6,231 
JUDO cocos Sl 11, 610 4.4 68 861 8 | 32,285 | 9,824 | 5731| 6, 000 
AA 12, 4.6 73 979 51 | 35,246 | 10,874 | 5,912 6, 554 
August 12, 445 4. 4 65 8⁴8 30 | 36, 214 12, 360 5, 866 6, 561 
September 12, 163 4. 6 43 896 12 | 35,978 | 13,326 5, 693 0, 212 
October................- 14, 709 5.5 148 776 19 | 39,118 | 12, 474 6, 004 6, 822 
November 14, 5. 6 100 682 24 | 39,131 5, 404 5,717 6, 205 
ecember. ............. 16, 046 5.8 141 706 20 | 34,102 | 21, 902 5, 693 6, 190 
Dll... 164, 705 5.1 1,141 | 8,642 558 | 34, 102 |172, 226 | 66, 134 | 75,478 
22. ͤũ1—w— Kl —— . ———— Teo ͤ—-„—% — oem — 
District: Coast 14, 993 3.3 12, 262 
ast Coast ; 83383 d 
Appalachian No. 1 L337| 3.8 |_....... \ 5, 787 76 I 674 
Appalachian No. 2...... 1, 976 S EE 468 
gro T a W 012 ss 6, 210 
ucky, eto 021; AS A 
Minnesota, Wisconsin, H 
North Dakota, etc.. 1,997 Elle 1, 685 
Oklahoma, Kansas, etc.| 5,269 19. [. 2 EES 1, 360 (4) 47,045 | 54,770 
Texas Inland 4, 509 4.0 310 597 
Texas Gulf Coast 53, 362 7.2 90 4, 304 
Louisiana Gulf Coast...| 25, 942 9.0 419 20 428 1, 695 
Arkansas, Louisiana In- 
land, eto - 1, 729 3. 9 303 1, 788 
New Mexico............ 167 1.7 19 70 
Mountain 2, 304 rr! EA GER 433 
West Coast 18, 108 3.9 pause. 2, 835 44 2, 556 (4) 19,089 | 20, 703 
rr 164, 705 5.1 | 1,141 | 8,642 558 | 34,102 |172, 226 | 66,134 | 75,473 


1 Preliminary figures. 
2 Production, stocks, and demand for 1963 are not strictly comparable to 1962 due to product reclassifica - 
tion resulting from separately reporting data for petrochemical feedstocks. Stocks on a new basis for com- 
n with 1963 were 32,398,000 barrels. 
3 Included in total demand for kerosine. 
4 Not available. 


Tanker rates for kerosine from the gulf coast to U.S. destinations 
north of Cape Hatteras in 1963 averaged 42.4 cents per barrel com- 
pared with 37.0 cents in 1962. 

The average posted prices of kerosine at Oklahoma refineries in 
1963 was 10.9 cents per gallon. The average posted price on barges 
in New York Harbor for 1963 was 10.4 cents per gallon. 


741-148—64———31 
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TABLE 57.—Consumption of kerosine in the United States, 1962-63, by PAD 
districts, States, and uses 


(Thousand barrels) 
Range oil Tractor fuel | All other uses 'Total 
District and State „3 
1962 1963 1962 1963 1962 1963 1962 1963 
District 1: 
Connecticut 1,390 | 1,282 |........|........ 380 88 | 1,689 1,370 
Delaware 904 883 g E 65 25 972 908 
District of Columbia 114 132 d ays sss 27 3 144 135 
4! TERN AS 3,510 | 4,099 86 76 493 431 | 4,089 4, 606 
Georgia 884 103 81 375 333 | 1,309 1, 298 
EHE NECS LOS C S, 437 | 2,532 |........ 3 85 94 2, 522 2, 629 
Maryland 2,715 2, 422 16 1 131 64 | 2,862 2, 487 
Massachusetts. 5,108 | 4,422 |........].......- 205 224 | 5,313 4, 646 
New Hampshire................. 912 883 |........].......- 19 14 931 897 
New Jersey 1,950 | 1,861 10 236 264 | 2,196 2, 131 
New York. .. 4, 958 14 19 421 494 | 5,721 5, 411 
North Carolina 12, 501 | 11,617 82 64 | 1,515 | 1,484 | 14,098 | 13,165 
Pennsylvania 3,289 | 3,151 39 26 357 | 3,686 3, 534 
Rhode Island...................- 99 110 8 A 2. 44 867 763 
South Carolina 4,148 | 3,666 4 578 532| 4,734 4, 202 
Vermont. 709 |........ 18 71 897 722 
EE eg 5,476 | 5,380 47 36 201 211 | 5,72 5, 627 
West Virginia. e 212 216 S 85 13 250 229 
Total........ ------------ 52,381 | 49,816 414 329 | 5,200 | 4,615 | 58,004 | 54,760 
District 2 
lines 4,114 | 4,300 73 816 | 1,195 | 5,003 5, 521 
Indiana ... .. . 3,520 | 3,040 5 7 820 780 | 4,351 3, 833 
IOWB. or 8 , 954 | 2,083 17 19 115 135 | 2,080 2, 237 
JFFFFCCCCTFCCCTTTTTT DENS 290 266 34 |........ 106 110 430 376 
Kentucky 1, 020 QI. ae 358 218 | 1,824 1, 238 
Michigan 4,781 | 4,466 26 36 | 2,166 | 1,458 | 6,973 5, 960 
¿PA A OO 2,148 | 2,126 19 14 134 239 | 2,301 2, 379 
Missouri , 24 81 22 236 104 | 1,508 1, 084 
Nebraska. 478 315 32 99 113 609 443 
North Dakota...................| 850] 9021........ |... .. 1. 10 9 860 911 
989d. 8 2,455 | 2, 665 5 830 663 | 3,200 | 3,336 
Oklahoma 173 309 34 11 178 180 385 500 
South Dakota.--........-...-.-- 874 883 |.......-. 2 22 19 896 904 
Tennessee 1,322 1,402 2 5 950 852 | 2,274 2, 259 
Wisconsin 25 2, 398 10 5 85 |........ 2, 759 2, 403 
NEEN 27,828 | 27,133 290 170 | 6,931 | 6,081 | 35,040 | 33, 384 
District 3: 
Alabama...........-.......-..-- 218 316 20 25 78 119 822 460 
Arkansas. 61 121 7 19 57 61 12⁵ 201 
Louislana 8⁵ 271 5 16 199 210 289 497 
Mississippi...................... 54 88 15 18 104 72 173 173 
New Merico. 50 110 2 1 78 54 130 165 
ex ass 453 584 84 131 918 | 1,330 | 1,455 2, 045 
Total EE 921 | 1,490 139 205 | 1,434 | 1,846 | 2,494 3, 541 
District 4: 
Colorado........................ 181 242 1 2 37 35 169 279 
Le GE 265 260 DE, |... 6 7 271 207 
Monteng —— 262 | 345 5 3 3 265 
EE 808 337 — 21 85 829 
Wyoming......................- 81 89 P 27 11 109 100 
Otel MER 1,047 | 1,273 2 2 94 91 1,143 1, 366 
District 5: 
Alaska... AA debo Orem 8 EE eR 21 22 24 28 
Arizonaeaeaea o 14 1 1 MEE 10 4 25 14 
California 182 118 |... ¿Su eee 812 741 994 859 
Hawai ALI 344 ĩᷣͤ . 1... . 14 14 55 48 
Nevada... .. ... Moe re A Ee 5 8 9 3 
Oregon 11 CCW 15 15 26 20 
Washington 12 A SE 31 34 43 88 
Ne HEEN 267 177 1 |-__ 908 833 | 1,176 1, 010 
Total United States 82, 444 | 79,889 846 706 | 14,576 | 13, 466 | 97,866 | 94,061 
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TABLE 58.—Monthly average refinery and terminal prices of kerosine including 
No. 1 fuel oil in the United States, 1962-63, in cents per gallon 


Year and area Janu- | Febru- | March | April | May | June | July 
ary ary 


1962: 
No. 1 range oil at Chicago district. ............ 
No. 1 fuel oil at Oklahoma 
Kerosine (and/or No. 1 fuel oil) at New York 
Harbor ergo)... 


1963: 
No. 1 range oil at Chicago district 
No. 1 fuel oil at Oklahoma 


Year and area 


1962: 
No.1 oil at Chicago datriet —— 
No. 1 fuel oil at Oklahoma 
Kerosine (and/or No. 1 fuel oil) at New York Har- 


No. 1 range oil at Chicago district................- 
No. 1 fuel oil at Oklabomg . 
Kerosine (and/or No. 1 fuel oil) at New York 

Harbor (cargo) SE 
Kerosine (and/or No. 1 fuel oil) at Tomm 


Source: Platt's Oil Price Handbook. 


DISTILLATE FUEL OIL 


The total demand for distillate fuel oil in 1963 was 762,193,000 
barrels. This included a domestic demand of 747,221,000 and ex- 
ports of 14,972,000 barrels. That domestic demand increased 2 
percent for the year can be attributed to an exceptional increase in 
the demand for the third quarter (10 percent). The gain for the first 
half of the year was less than 1 percent, and the fourth quarter, which 
was much warmer than normal, showed no gain. 

Refineries increased the production of distillate fuel oil in 1963 by 
44,893,000 barrels. 'The production at natural gas liquids plants 
declined, as did imports and direct transfers from crude oil, so the 
total new supply for the year was 774,909,000 barrels, or 41,793,000 
barrels more than in 1962. The new supply exceeded demand in 
1963 and resulted in 8 stock increase of 12,716,000 barrels for the year. 

The average wholesale price for distillate fuel oils in 1963 was 9.18 
cents per gallon compared with 9.11 cents in 1962. 

The tanker rate for No. 2 distillate fuel oil from the gulf coast to 
New York Harbor averaged 44.5 cents per barrel in 1963, compared 
with 39.1 cents for 1962. 

Pipeline deliveries of distillate fuel oil increased 4.7 percent in 
1963 to 276,927,000 barrels. Tidewater shipments from the gulf 
coast to the east coast increased about 10 percent, but shipments 
from the west coast to the east coast were almost 50 percent below 
the 1962 level. 
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TABLE 59.—Salient statistics of distillate fuel oil in the United States, 1962-63, 
by months and refinery districts 


(Thousand barrels uniess otherwise stated) 


Produc-| Crude 
Month and district Produc-|Yield| tion used Stocks | Domes- 
tion |(per-| from directly Im- x- | (end of ti 
from |cent) natural as dis- | ports | ports )* |demandt 
crude ! gas | tillate! 
liquids 
Month: 
A AAA 25.5 48 217 | 2,420 834 | 121,041 | 101, 234 
PODruary .. .. . À 61,151 | 25.1 40 147 727 720 | 99,952 82, 434 
Mayeh. ß 62, 23.9 43 178 872 | 86, 497 75, 564 
BOM A esmocP ne dade 54, 2.7 43 115 | 1,514 466 | 88,310 53, 716 
A A 57,503 | 22.3 42 68 | 1,457 454 | 102, 317 44, 607 
Ill 8 58,4 22.5 38 69 986 347 | 121, 496 40, 031 
111 aa ee tupas 59, 312 | 22.0 41 64 889 409 | 140,630 40, 703 
EIA pare 58,951 | 22.2 36 68 453 553 | 163, 026 86, 560 
Beptember—ꝛ- 58, 136 | 22.6 43 73 | 1,015 869 | 176, 192 44, 393 
SPAM NU EP REO ROME ARA 59, 249 | 23.0 42 78 533 | 185, 222 51, 329 
November 57,311 | 22.9 40 65 533 988 170, 221 71, 962 
December........................ , 704 | 24.0 41 68 462 | 1,179 505 89,812 
!! 719, 590 | 23.2 497 | 1,198 | 11,831 | 8,224 |*144, 505 | 782,405 
X I( 2 ii aa a . ———À 
Da eh C 121, 213 | 27.2 50, 077 
ASt COST. rr 2184 21.2 — 4 ] 
Appalachian No. 1.-.---.-.------ 858 | 208 [0 0.81% 25 3, 067 
ep pm ep e e em em —L[— m em em e ep e e ep op ep ep em len op se ep em — , 

Indiana, Illinois, Kentucky, etc. 117, 200 | 21.5 5 503 81 163 22, 612 

Minnesota, Wisco eto 10, 941 | 23.4 |........ 109 8, 210 

Oklahoma, Kansas, etc........... 65, 980 | 24.3 |........ 136 12, 106 

Texas Inland..................... 19, 785 17.1 230 71 1, 824 (3) 

Texas Gulf Coast 192, 861 | 27.5 80 57 16, 898 

Louisiana Gulf Coast 63,910 | 23.4 11 35 |? 1,882 | 1,002 7, 268 

Arkansas, Louisiana Inland, etc..| 9,371 | 21.9 176 9 2, 409 

New Mezxlco...................... 1,575 | 16.8 |........ 41 179 

Rocky Mountain 24, 531 | 22.1 |........ 87 92 33 2, 700 

West Coast 77,398 | 16.7 |........|....--.- 5 | 6,951 | 14,651 


ot!!! — 719, 590 | 23.2 497 | 1,198 | 11,831 | 8, 224 |3144, 505 | 732, 405 
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TABLE 59—Salient statistics of distillate fuel oil in the United States, 1962- 
63, by months and refinery districts—Continued 


(Thousand barrels unless otherwise stated) 
1963 4 


Produc-| Crude 
Month and district Produc-| Yield| tion used Stocks | Domes- 
tion |(per-| from directly Im- Ex- | (end of tic 
from | cent) natural] as dis- | ports | ports | period)! demand) 


crude ! gas | tillate? 
liquids 
Month: 
Wir... 70,790 25. 8 45 77 | 1,115 | 1,092 | 111,674 | 103,222 
February 66, 26.3 42 72 2,989 | 87,812 88, 394 
Maren A 68,407 | 25.4 33 94 623 | 1,145 | 83,913 71,911 
All ST sy GE 57, 23.0 36 66 606 | 1,219 | 91,718 48, 918 
BY oe seen sews mE ERU 60,155 | 23.0 38 61 606 | 1,170 | 103, 160 48, 248 
ns 60, 22. 6 34 63 711 | 1,012 | 123, 364 39, 665 
J 62,319 | 22.5 44 62 714 972 | 145, 239 40, 292 
August---..... . . conca RSS cu ise 63, 22.8 39 64 631 | 1,124 | 165, 188 42, 970 
Beptember........................ 63, 117 | 23.7 34 61 678 | 1,390 | 177,231 50, 457 
EEN 63,824 | 23.8 45 61 867 | 1,125 | 191, 394 49 
November A 62, 858 | 23.9 44 57 956 | 1,290 | 192, 561 61, 452 
December. ......................- 65, 799 | 23.8 36 09 833 438 | 156,677 | 102,183 
F iS 764, 483 | 23.9 470 807 | 9,149 14, 972 156,677 | 747,221 
D n Coast : 58, 026 
ast Coast 129, 264 | 28.3 |...3....|........ 
Appalachian No. 1 9, 108 | 23.6 |_-...-.-|_-_.---- ) 7,826 | 1,106 I 8,775 
Appalachian No. 22 7,310 | 19.8 |........|........ 1, 803 
Indiana, Illinois, Kentucky, etc. 123, 297 21.7 198 63 53 20, 774 
Minnesota, Wisconsin, etc........ 11,220 | 2.8 |........ 182 7,762 
Oklahoma, Kansas, etC........... 68, 465 | 25.3 |........ 122 14, 166 
Texas Inland..................... 19, 448 | 17.0 232 90 2, 143 (3) 
Texas Gulf Coast 208, 686 | 28.1 69 50 16, 727 
Louisiana Gulf Coast 74,098 | 25.8 2 31 |; 1,250 | 4,202 5, 409 
Arkansas, Louisiana Inland, etc..| 9,966 | 22.2 167 |........ 8, 448 
New Mexico...................... 1,597 | 16.0 57 180 
Rocky Mountain 24, 545 | 21.8 |........ 77 1 19 2, 587 
West Coast. 77,479 | 16.5 |........|].-...... 9 | 9,592 | 13,877 
!! 764, 483 | 23.9 470 807 | 9,149 |14, 972 | 156,077 | 747,221 
1 Preliminary data. 


3 Figures represent crude oil used as fuel on pipelines, which is considered part of the demand for distillate. 
s Production, stocks, and demand for 1963 are not strictly comparable to 1962 due to product reclassifi- 
cation resulting from separately reporting data for petrochemical feedstocks. Stocks on a new basis for 
oom in z 91 85 1963 were 143,961,000 barrels. 
ot av e. 
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TABLE 60.—Consumption of distillate fuel oil1 in the United States, by uses 


(Thousand barrels) 
Uses 1959 1960 1961 1962 1963 Percent 
change 
Heating olls e 401,368 | 422,855 | 434,805 | 450,031 | 449, 159 —0.2 
Range oil (No. 1 fuel oil) 14, 153 15, 155 15, 487 16, 799 16, 156 —3.8 
ay pace (excluding o oom any Se 83, 380 34,271 81, 226 34,951 36, 647 4.9 
KSE (excluding heat oll). ..... 8, 642 8,347 8, 743 9, 055 10, 253 18.2 
Ga a an ctric public utili y power- 
ee 5, 005 4, 742 4, 151 4, 100 4, 149 1.2 
nn s JJC EUN NIE 87, 802 86, 490 85, 180 i 88,117 1.5 
Bunkering o! vessels (including company 
tankers but excluding military)......... 19, 250 18, 730 14, 566 15, 836 15, 148 —4.4 
Military (U.8. Army, Navy, Force, 
and Marine Corps) 11,394 10, 793 11, 484 13, 041 13, 436 3.0 
55 uses: 
ON EE ss DS 22 8 70, 527 74, 562 77,825 89,722 | 106,341 18.5 
Bier nent distillates. ......-........- 7,471 7, 7, 407 8,750 8,718 —0. 4 
Total United States 658, 992 | 683,325 | 690,874 | 729,095 | 748,124 2.6 


1 Includes diesel fuel. 
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TABLE 61.—Consumption of distillate fuel oil! in the United States by PAD 
districts and States 


(Thousand barrels) 
District and State 1959 1960 1901 1962 1963 
District 1: 
Oonnecticut.—- 22, 176 2, 230 23, 199 23, 099 
Delaware. ..... .....-. 2, 487 2, 723 2, 587 8, 097 8, 474 
District of Columbia. ................. 2, 719 2, 914 2, 726 2, 878 2, 872 
AAA A 8, 190 8, 971 9, 369 10, 611 10, 902 
Gore Sarees esd se oe ae 4, 731 5, 117 5, 269 6, 218 6, 969 
JJ ᷣͤ K 6 7, 108 7, 456 8, 307 8, 645 9, 
Maryland 12, 495 13, 101 14, 257 15, 146 16, 014 
Massachusetts 47, 781 51, 022 52, 266 53, 448 51, 664 
New Hampshire 4, 049 4, 484 5, 486 5, 834 6, 327 
New Jersey. ......................-l-- 45, 034 45, 542 46, 092 48, 622 51, 466 
New York. ee 2-22.22 79, 499 81, 677 86, 029 94, 501 95, 856 
North Carolina. .....................- 11, 544 13, 353 13, 366 15, 617 16, 000 
Pennsylvania 44, 029 45, 668 45, 982 49, 315 51, 702 
Rhode Island. ........................ 7,107 8, 093 7, 547 7, 411 7, 391 
South Carolina. --....ooooocoooocco.... 4, 454 5, 203 5, 116 5,776 6, 169 
, om A 2, 399 2, 939 3, 299 3, 602 3, 
Virgin K 12, 984 14, 184 14, 631 15, 843 16, 945 
West Virginia. 2, 154 2, 462 2, 525 2, 490 2, 
r RN 321, 600 338, 139 348, 903 372, 153 382, 553 
District 2: 
UNK: LET 8 43, 008 42, 490 42, 255 41, 361 41, 421 
Indlana 24, 500 , 596 25, 452 25, 743 , 934 
Le AAA 11, 360 11,141 10, 043 11, 022 11, 106 
EE 5, 060 4, 751 5,187 5, 242 5, 612 
Kentucky 5, 800 4, 833 4, 426 5, 822 5, 532 
Michigan 28, 387 30, 464 30, 547 3¹, 131 30, 471 
Minnesota 15, 079 16, 241 15, 967 16, 776 16, 629 
Missouri „ 12, 700 12, 830 12, 858 13, 412 13, 939 
Nebraks ____ 2 3, 929 4, 183 4, 481 4, 099 4, 387 
North Dakota ——ꝛ̃—̃ 8, 632 3, 775 3, 693 4, 472 4, 584 
JJ a eo 8 24, 850 23, 836 23, 433 24, 250 26, 348 
Oklahoma —ꝛ l bl 2, 603 2, 631 3, 152 3, 243 3. 729 
South Dakota 2, 882 2, 964 3, 085 8, 212 8, 370 
Tennessee 5, 037 5, 268 5, 552 6, 167 6, 706 
Wisconsin ——n 20, 316 21, 711 22, 153 23, 399 28, 461 
Total... o nl aa 209, 143 212, 714 212, 284 219, 351 223, 229 
District 3: 
Alabama 4, 891 5, 370 4, 310 4, 938 5, 148 
Arkansas — . . .. . 20-222 2,175 2, 052 3, 078 2, 451 2, 579 
Louisiana_.. .. 11, 249 10, 694 9,038 9, 622 9, 762 
Mississippi 2, 318 2, 364 1, 954 2, 715 2, 
New Medien... +e 2, 302 3, 065 2, 841 3, 512 3, 642 
dioc MERETRICEM 26, 541 24, 315 21, 795 23, 959 24, 092 
Tot a 49, 476 47, 860 43, 016 47, 197 48, 108 
District 4: 
Colorado... .. . À. 3, 099 4, 225 4,441 4, 148 4, 581 
"EE 3, 734 4, 055 4, 037 4, 204 4, 108 
Montana 4, 474 4, 877 5, 248 5, 522 5, 400 
32322 ĩðu su 22 3, 478 3, 841 3, 085 8, 607 3, 640 
Wyoming ——— 2222. 3, 539 3, 258 3, 250 „838 3, 815 
err ³» . Lupa 18, 324 20, 256 20, 061 21, 319 21, 544 
District 5: 
FALCEM SPEI 2, 618 2, 616 2, 849 2, 897 3, 076 
/// ²˙àAA 2, 100 2, 8, 107 3, 001 3, 520 
California. ................ cl c.l... 26, 357 26, 697 27, 410 29, 685 32, 256 
I! ˙ AAA 7 876 1, 666 1,641 1,375 
N ·˙·-wꝛ ⁰⸗ . 2, 051 2, 428 2, 985 3,017 2, 844 
Oregon... . ³ðäi eee ees 10, 456 10, 920 11, 061 11, 777 12, 828 
Eege 16, 867 18,045 17, 532 17,057 16, 791 
Total tee 60, 449 64, 356 66, 610 69, 075 72, 690 
Total United States 658, 992 683, 325 690, 874 729, 095 748, 124 
1 Includes diesel fuel oil. 


3 Not included in U.8. totals before 1960. 
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RESIDUAL FUEL OIL 


The total demand for residual fuel oil in 1963 was 556,622,000 
barrels. This includes a domestic demand of 541,341,000 barrels, and 
15,281,000 barrels exported. Total demand declined 0.4 percent for 
the year and domestic demand was down 0.8 percent, but exports 
increased 18.9 percent. 

The supply of residual fuel oil available from domestic sources 
declined sharply in 1963, and additional imports were needed to meet 
demand requirements. The refinery output of residual declined at the 
rate of 52,000 barrels daily in 1963 and imports increased from 724,000 
barrels daily in 1962 to 752,000 in 1963. Imports subject to quota 
regulations of the Oil Imports Administration totaled 567,000 barrels 
daily in 1963 compared with 524,000 barrels for 1962. Residual fuel 
oil imported in bond for use as bunker fuel for vessels engaged in foreign 
trade, imports by the military for offshore use, imports from Puerto 
Rico, and overland receipts from Canada and Mexico are exempt from 
the quota regulations. 

Residual fuel oil shipments from the gulf coast to PAD District 1 
continued to decline, and for the year totaled 31,638,000 barrels 
(7,706,000 less than last year). 

The average tanker rate for Bunker C“ fuel oil from the gulf coast 
to destinations north of Cape Hatteras was 50.3 cents per barrel in 
1963 compared with 42.8 cents in 1962. 
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TABLE 64.—Consumption of residual fuel oil ! in the United States, by uses 
(Thousand barrels) 


Heating os 111,850 | 125, 088 0.1 
Industrial (excluding oil company 77 -..| 167,701 | 157,270 —4. 5 
Oil-company use (excluding heating oil)...| 46,177 45, 061 2.2 
Gas and electric public utility powerplants.| 82,208 85, 408 3.8 
Railroads.-------------------------------- 5,613 5,610 —2. 9 
Bunkering of vessels eer: company 
tankers but ore m . 102, 049 04, 084 —9.4 
Military use mr avy, Air 
Force, and Marine C EEN 81,415 31,724 2.2 
iscellaneous uses 7,939 6, 291 —1.4 
Total United States 554, 352 | 550, 536 —1.8 


Includes Navy grade and crude oil burned as fuel. 
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TABLE 65.—Consumption of residual fuel oil! in the United States, by PAD 
districts and States 


(Thousand barrels) 
District and State 1959 1960 1961 1962 1063 
District 1: 
Connecticut... ease geesde ee 15,814 14, 450 14, 549 16, 019 16, 260 
Delaware „FFF 7, 063 6, 081 4, 986 4, 775 4, 707 
District of Columbia 2, 450 2, 387 1, 955 2, 243 2, 533 
ero e D" c —— 33, 310 28, 978 32, 600 37, 044 36, 668 
Georgs os se ge 6, 824 6, 413 5, 048 5, 285 5, 663 
NJ (( 8 6,433 5, 742 6, 366 5, 985 5, 332 
Maryland... .. u. u... ¿Qs sss 17, 385 16, 490 12, 955 13, 751 13, 270 
Massachusetts.....------------------.- 35, 532 38, 942 40, 242 41, 852 37, 693 
New Hampshire-....------------------ 2, 984 2, 324 2, 067 2, 545 2, 524 
New ers ele 41, 422 42, 791 42, 990 50, 422 50, 539 
New erk ( 79, 784 76, 586 83, 518 89, 667 88, 606 
North Carolina........................ 3, 908 4, 537 4, 738 3, 725 8, 318 
Pennsylvania. ae 45, 660 42, 731 38, 970 41, 422 42, 245 
Rhode Island 10, 350 9, 502 7,543 8, 274 8,177 
South Carolina. 4, 886 4, 634 5,031 5, 908 5, 883 
Vermont 275 498 540 629 607 
a 17, 703 17, 448 14,195 13, 225 14, 055 
West Virginia 1, 620 1, 451 1, 216 1, 480 1, 572 
Mil 333, 403 321, 985 319, 509 344, 251 339, 602 
District 2: 
et J... u ode 8 23, 689 25, 893 25, 750 2A, 756 25, 582 
Indiana oe Eeer 13, 035 12, 885 11, 988 10, 736 10, 756 
IS ³ð aa 1, 088 1,021 1, 032 873 931 
KA... 1, 943 2, 249 1, 1, 1,565 
Kentucky. zc. erbei 570 321 278 460 
Michigan_..... . A 13, 498 11, 242 9,896 9, 275 9, 746 
Minnesota- --------------------------- 6, 399 6, 5, 524 6 6, 102 
AE AA 3, 129 3, 026 ; 2, 131 2, 335 
Nebra A 218 378 419 6 1, 133 
North Dakota.------------------------ 597 552 524 553 
J)JJJVVVß²V* R 11, 028 11, 382 9, 023 8, 227 7, 190 
ia AAA 1, 319 1, 306 873 967 797 
South Dakota 48 36 152 245 
pr d... 234 184 171 1 275 
Wiens.. 4, 167 4, 275 4, 028 3, 813 4, 110 
z Lu sa ee the 81, 012 81, 338 73, 641 70,414 72, 880 
District 3: 
AJADAMO cet e 4,178 4, 202 3, 2, 749 3, 184 
Arkansas___._... a ass 474 379 864 
ing 10, 764 8, 599 8, 537 6, 563 6, 653 
MississIppl. --------------------------- 339 474 
New Mexico. ..............-.........- 107 178 311 323 209 
Toras: A A cer 25, 275 22, 102 21, 437 18, 711 17, 485 
lr 41,105 35, 889 34, 557 29, 386 29, 273 
District 4 
e ee E Ee 1, 603 1, 700 2, 405 2, 407 2, 572 
A PER — 185 201 422 
Montes 2, 006 2, 022 2, 533 3, 049 2, 836 
y ye per suu 5, 872 5, 562 5, 654 5, 790 
Wyoming. ---------------------------- , 842 1, 2, 555 3, 288 2, 490 
Jioc AAA 11, 508 11, 813 13, 029 15, 105 18, 948 
District 5: 
EOS A — 574 695 641 715 742 
I 34 95 94 117 60 
allge ere 72, 287 774 81, 587 68, 949 02, 842 
Hawaii... u. l: é Q) 5, 613 6, 6, 716 6, 940 
et TE 146 202 1 180 
Oregon: A 5,121 5, 453 4,879 4, 989 4, 930 
Washington 9, 162 9, 179 7, 7, 626 7, 625 
Dll 87, 324 100, 011 101, 650 89, 277 83, 319 
Total United States 554, 352 550, 536 542, 986 548, 433 538, 522 


1 Includes some crude oil burned as fuel. 
2 Not included in U.8. totals before 1960. 
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486 MINERALS YEARBOOK, 1963 
LUBRICANTS 


The domestic demand for lubricants in 1963 was slightly below the 
1962 level; however, exports increased 3.7 percent and total demand 
for the year was up 1.0 percent. 

Table 67 in this chapter has been expanded to show production 
and stock data for lubricating oils by grades. 

There were no changes in the posted prices of lubricating oils in 
1963. 
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TABLE 68.—Average monthly refinery prices of 5 selected grades of lubricating 
oil in the United States, in cents per gallon 


Year and grade Janu- | Febu- | March| April | May | June 
ary ary 
1962: 
Oklahoma: 
200 viscosity, No. 3 color, neutral............. 21.50 | 21.50 | 21.50 | 21.50 | 21.50 21. 50 
150-160 viscosity at 210% bright stock, 10-25 
pour A A A 23.50 | 23.50 | 23.50 | 23.50 | 23.50 23. 50 
Pennsylvania: 
200 viscosity, No. 3 color, neutral 420-425 flash, 
2 pour test 28.00 | 28.00 | 28.00 | 28.00 | 28.00 28. 00 
600 steam-refined, cylinder stock, flüterable....| 21.93 | 22.00 | 22.00 | 22.00 | 22.00 22. 00 
South Texas: 500 viscosity, No. 21⁄—31⁄ color, 
E AAA AA eunoe donn 20.00 | 20.00 | 20.00 | 20.00 | 20.00 20. 00 
Oklahoma: 
200 viscosity, No. 3 color, neutral 21.50 | 21.50 21. 50 21.50 | 21.50 21. 50 
150-160 viscosity at 210° bright stock, 10-25 
e A 24. 50 24.50) 24. 50 24.50 | 24.50 24. 50 
Pennsylvania: 
200 viscosity, No. 3 color, neutral 420-425 flash, 
Pour AAA 28.00 | 28.00 | 28.00 | 28,00 | 28.00 28. 00 
600 steam-refined, cylinder stock, filterable....| 22.00 | 22.00 | 22.00 | 22.00 | 22.00 22. 00 
South Texas: 500 viscosity, No. 212-314 color, 
neutral. EE 20.00 | 20.00 | 20.00 | 20.00 | 20.00 20. 00 
Year and grade July Au- Sep- | Octo- No- De- Average 
gust tember] ber |vemberjcemberifor year 
1962: 
Oklahoma: 
200 viscosity, No. 3 color, neutral. 21.50 | 21.50 | 21.580 | 21.50 | 20.63 | 21.50 20. 59 
150-160 viscosity at 210? bright stock, 
10-25 pour test 23.50 | 23.50 | 23. 50 23.50| 23.57 | 24.50 23. 59 
Pennsylvania: 
viscosity, No. 3 color, neutral 
420-425 flash, 25 pour test. 28.00 | 28.00 | 28.00 | 28.00 | 28.00| 28. 00 28.00 
000 steam-refined, cylinder stock, 
filterable. ................... ...... 22.00 | 22.00 | 22.00 | 22.00; 22.00 | 22.00 21. 99 
South Texas: 500 viscosity, No. 214- 
188 3% color, neutral 20.00 | 20.00 | 20.00 | 20.00 | 20.00 | 20.00 20. 00 
Oklahoma: 
200 viscosity, No. 3 color, neutral. 21.50 | 21.580 | 21.50 | 21.50 | 21.50 | 21. 50 21. 50 
150-160 viscosity at 210? bright stock, 
10-25 pour test 24.50 | 24.50| 24.50| 24.50| 24.50| 24.50 24. 50 
Pennsylvania: 
200 viscosity, No. 3 color, neutral 
420-425 flash, 25 pour (est 28.00 | 28.00 | 28.00| 28.00 | 28.00| 28.00 28. 00 
600 steam-refined, cylinder stock 
filterable 22.00 | 22.00; 22.00 | 22.00 | 22.00 | 22.00 22. 00 
South Texas: 500 viscosity, No 2}4- 
3% color, neutral 20.00 | 20.00 | 20.00 | 20.00 | 20.00 | 20.00 20. 00 


Source: Platt's Oil Price Handbook. 
JET FUEL (MILITARY GRADE) 


The jet fuel included in this category represents that used by the 
military or by aircraft and missile manufacturers which are testing 
equipment for the U.S. Government. 

The total demand for ess ee jet fuels in 1963 was 
116,774,000 barrels, an increase of 3.8 percent for the year. Pro- 
duction declined 3.6 million barrels in 1963, so additional demand 
dei pain were met by a 5.4-million-barrel increase in imports 
and a stock withdrawal of 1.1 million barrels. 

Beginning with the 1963 data, production of military jet fuels are 
now reported by grades. The JP-4 grade is a wide-cut gasoline type; 
JP-5 is a high flashpoint kerosine type; and the other grades include 
special type jet, jet propellant, and rocket fuels blended to military 
specifications. 
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LIQUEFIED GASES (INCLUDING ETHANE) 


Liquefied gases are derived from two sources. Those produced at 
refineries are called liquefied refinery gases to distinguish them from 
those extracted from natural gas, which are called Jiquefied petroleum 
gases. The liquefied petroleum Gare are all saturated (that is, pro- 
pane, butane, etc.). The liquefied refinery gases may contain un- 
saturated compounds or olefins (that is, propylene, butylene, etc.). 
The olefins are used as feed stock for chemical plants. The saturated 
gases may be used as chemical raw materials or as fuel. Beginning 
with 1963, separate data have been collected on liquefied refinery gas 
used as fuel and that used as raw material for petrochemical (¿dato Ea. 
Liquefied gases are also used in producing gasoline and are reported in 
this chapter as natural gas liquids decl. at refineries or as gasoline. 
Although ethane and ethylene are not defined as liquefied gases, the 
statistics of these products are in some cases reported with those of 


The production of liquefied gases, including ethane-ethylene, in 
1963 was 301.7 million barrels. This includes 56.4 million produced 
at petroleum refineries and 245.3 million produced at natural-gas- 
processing plants. The total demand for liquefied gases in 1963 was 
238.4 million barrels. This excludes 60.6 million barrels delivered 
from natural-gas-processing plants and terminals for blending into 
motor fuel. 

More detailed information on liquefied gases may be found in the 
“Natural Gas Liquids” chapter. 
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CRUDE PETROLEUM AND PETROLEUM PRODUCTS 493 
ASPHALT AND ROAD OIL 


The total demand for asphalt in 1963 was 21,455,000 short tons, an 
increase of 2.7 percent for the year. Shipments of asphalt and 
asphaltic products for domestic consumption increased 2.5 percent 
in 1963. Asphalt for paving purposes continued to increase, but the 
other ed were slightly below the 1962 level. 

Road o En declined 4.1 percent in 1963; however, demand 
declined Kier ercent. Production for the year was 6 ,792,000 
barrels and Sa totaled 6,914,000 barrels. 


TABLE 71.—Statistical summary of petroleum asphalt and road oil 
(Thousand short tons) ! 


1959 1960 1961 1962 1963 2 
Penam DEM: 
EM RID S EP 17,753 17, 940 18, 513 19, 923 20, 354 
imports (including natural)........... ; 1,117 ; 1,204 1, 120 
3 a K. BEE 188 168 121 150 130 
GE (end of period). ................ 1, 991 2, 362 2, 363 2, 591 2, 610 
Apparent domestic consumption 18, 698 18, 518 19, 592 20, 749 21, 325 
Petroleum asphalt shipments: 
e 14, 581 14, 674 15, 318 16, 322 16, 948 
GE 3, , 525 ; 3, 842 3, 821 
¡NT 1, 895 1, 855 1, 755 1, 932 1, 879 
CC sue ede EAD I Qu EE 19, 775 20, 054 20, 708 22, 096 22, 648 
Road oll 
Production... 1,181 1, 085 1, 058 1,287 1, 235 
pe (end of period) ................. 119 135 1 137 
t domestic consumption...... ], 138 1, 069 1, 055 1, 266 1,257 
Road) oil shipments........................ 1, 143 1, 177 1, 083 1, 109 1,092 


1 Converted from barrels to short tons (5.5 barrels=1 short ton). 
3 Preliminary figures. 
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TABLE 73.—Salient statistics of road oil in the United States, 1982-63, by months 


Month and district 


and refinery districts 


(Short tons) ! 


1062 


Stocks 
(end of 
month) 


1963 3 


Stocks {Domestic 


ee —L— ä  — I — 


159, 091 


(end of | demand 
month) 
176,182 21,818 
186, 909 , 909 
239, 636 28, 727 
, 964 66, 
308, 727 108, 182 
306, 727 194, 909 
909 278, 909 
212, 727 229, 455 
171,278 147, 036 
154, 727 96, 182 
141, 818 36, 909 
, 24, 909 


— . ——— ³—Aꝗ—lh— .ꝙ— À || i —— MÀ € —— | uu U... ul. 


159, 001 


— — —ñä— p|a Àr a, loas sa s + szI d#SOóIFC€<GÑ&k — iii | eee | i il ll ii l s: 
— —— — T . i—[- r T— O 


Appalachian No. 11. 


Appalachian No. 2 
In 


Minneso Wisconsin, North 
Dak "i 


Texas Gulf Coast 
Louisiana Gulf Coast 
Arkansas, Louisiana Inland, etc. 
New Mexico -iiM 


! Converted from barrels to short tons (5.5 barrels=1 short ton). 


e Illinois, Kentucky, etc. ... 


s Not available. 
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TABLE 75.—Shipments of petroleum asphalt roofing products for consumption 
in the United States, by PAD districts and States 


Districts and States 


District 1: 
Connecticut 


Asphalt cement and | Emulsified asphalts 
fluxes 


(Short tons) 


lum 
Massachusetts 
New Jersey 
Pennsylv 


Rhode Island................. 
South Carolina 


Nebraska. EV 


—ů—ů—ð5ð—— —— , | ͤtͤr— —— ͤ— 


——as .— . — — ſ— —— H genee 


3, 817, 824 


'Total 

1962 1963 1962 1963 
108 |.........- 12, 515 10, 541 
S DEE , 867 4,765 
63 : , 807 
12 114 168, 517 189, 472 
8 57 67, 927 67, 924 
5 2 , 064 58, 831 
22 Qp gu 8 424 
Io. 338, 974 337, 724 
ERR E 21,879 81, 001 
E ical 44, 707 43, 071 
28 1 168, 719 186,371 
55 3 9, 128 40, 000 
5 52,313 61, 079 
SPP ee EE 2 18 
Reeg 15 5,167 9,280 
33 11, 597 6, 993 
222 194 | 1,008,741 | 1, 133, 310 
A A 562, 667 509, 205 
24 1 , 981 124, 408 
O, OE 8, 156 5, 695 
EE, Se 112 37,227 39, 131 
19 4 2, 069 1, 422 
a sz. 87,145 87,323 
A EE 154, 752 146, 548 
S 183, 709 185, 052 
oM 43 11,224 10, 549 
. 3, 001 3, 097 
2, 645 2, 702 195,170 208, 532 
Meu MISSAS E 51,258 50, 614 
FF 3, 078 2, 208 
e 21 85,194 24, 333 
33 1 7, 541 9, 676 
2, 603 2,884 | 1,407,262 1, 407, 793 
78 145 138, 274 134, 103 
AA WEE 60, 757 58, 030 
EE 2 122, 840 126, 711 
MR 2 10, 439 87,577 
AA AN 18, 485 17, 007 
S 71 313, 166 240, 791 
78 220 663, 961 620, 309 
E, EIA 46, 094 
EE, GE 3, 916 3, 525 
ER, WEE 4, 495 4, 879 
7j MAA 18, 525 17,850 
37S 204 2, 034 
FCC 73, 446 74, 382 
pes re 1, 453 1, 664 
33 567 221 
25 87 , 242 432, 818 
How UE 14 5,511 , 348 
RE MEAN 2, 051 
3 31 122, 351 101, 709 
4 27 7, , 681 
32 159 598, 581 585, 487 
2, 935 3,457 | 3,841,901 3, 821, 281 
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TABLE 76.—Shipments of all other petroleum asphalt products for consumption 
in the United States, by PAD districts and States 


(Short tons) 
ADDUNT coments and | Emulsified asphalts Total 
uxes 
Districts and States J eT ARSS RR 
1962 1963 1962 1963 1962 1063 
District 1: 
Connecticut 24,376 26, 554 593 424 24, 969 978 
Delaware 2,816 3, 739 9 8 2, 825 3, 747 
Florida 90, 628 70, 956 361 568 90, 989 71, 624 
Georgia. 65, 899 84, 323 441 781 66, 340 85, 104 
Mane 9, 543 4, 004 29 118 3, 572 4, 
Maryland and District of 
Columbia. ................- 36, 726 36, 845 665 1, 093 87, 301 37, 938 
Massachusetts 56, 477 54, 576 1, 041 1, 374 56, 518 55, 950 
New Hampshire 259 617 E 23 259 
New Jersey 237, 125 213, 287 1, 834 2,476 238, 959 215, 763 
New York 29, 120 36, 410 2, 773 2, 136 91, 893 88, 
North Carolina 00, 247 55, 802 4,831 5, 243 64, 578 61, 105 
P lvania................- 111, 378 112, 722 4, 926 5,142 116, 299 117, 864 
Rhode Island. ................ 8, 497 6,754 |.......... 195 8, 497 6, 949 
South Carolina 6, 898 18, 363 107 4, 731 7, 005 23, 004 
Vermont 1, 665 i 129 1,794 1, 255 
2 NO 82, 308 41, 664 740 1, 188 33, 048 42, 802 
West Virginia 85, 569 28, 772 47 35, 616 28, 834 
Tot! 802, 526 706, 643 18, 026 25, 532 820, 552 822, 175 
District 2: 
7 a Udo vare 174, 774 188, 351 11,804 13, 221 186, 578 106, 572 
Indiana —ꝛ E 74, 80, 441 74, 700 81, 404 
IOWA ME 6, 414 5,016 9, 136 2, 783 9,550 7, 798 
EE 15, 612 14,270 133 68 15, 745 14, 338 
F NUN 1, 331 1, 141 1, 134 1, 665 , 465 2, 806 
Michigan 39, 033 42, 991 3, 578 4, 979 42, 611 47, 970 
Minnesota 22, 874 20, 021 503 805 23, 467 20, 826 
FC 54, 863 58, 516 070 2, 484 56, 933 61, 000 
ebraska En 2, 526 2, 518 111 23 2, 637 2, 541 
North Dakota 1,779 613 21 1,781 034 
/ ....... ee 90, 579 76, 946 9, 249 3, 618 93, 828 80, 564 
Oklahoma 38, 182 20, 054 2, 589 40, 771 22, 084 
South Dakota 1, 013 452 N 1, 020 452 
Tennessee. ................... 6, 367 6, 800 134 162 6, 501 6, 971 
Wisconsin 33, 461 29, 923 897 881 94, 358 30, 804 
ioc EG 563, 343 543, 583 29, 602 83, 181 592, 945 576, 764 
District 8 
Alabama. 11, 365 6, 469 547 486 11, 912 6, 955 
22 7, 771 11, 798 36 7, 797 11, 
Bee 98, 078 80, 298 1, 346 1, 006 99, 424 81, 304 
Mississippi 17, 748 14, 699 744 817 18, 402 15, 516 
New Meden 1,910 2, 083 24 1, 2, 
E TT 167, 737 137, 504 1, 996 8,621 169, 733 141,125 
Otel. À 804, 609 252, 851 4, 683 5, 990 309, 292 258, 841 
District 4: 
CGolorgado ñ pñ— —ꝶ 4, 563 5, 515 20 37 4, 583 5, 552 
Idabo...---------------------- 106 24 16 130 
Montana 846 805 6 13 852 818 
Fl 2, 623 2, 813 28 17 2, 651 $ 
Wyoming 973 5 10 978 
TOCA) À. 9,111 9,727 83 93 9, 194 9, 820 
District 5: 

TTT 767 695 |.......... 2 707 
Arizona. 2, 206 201 183 2, 405 2, 389 
California..............----..- 161, 428 163, 515 11, 664 12, 788 163, 092 176, 303 
HAW ail. „ 127 8 6 
Nevada —I— ꝛ lll... 421 500 88 474 
Oregon 13, 573 14,873 1,901 1,804 15,474 16,767 
Washington 16, 172 12, 806 1, ; Ü 

TOUR .. ios 184, 583 194, 629 15, 656 16, 922 200, 238 211, 651 


—sra src Ñ r 2 —ů—— |, as — 
— s  —— y — a a SS raso 


Total United States 1,864,172 | 1,707, 433 68, 049 81,718 | 1,932, 221 1,879, 151 
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OTHER PRODUCTS 


Wax.—The demand for petroleum wax in 1963 was 5,264,000 
barrels, & 2.4-percent decline. Domestic demand continued to 
decline, but exports were slightly higher than in 1962. The average 
of posted prices on bulk lots of crude scale wax were unchanged from 
last year, but lower postings were reported for refined and overrefined 
wax. 

Coke.—Although the domestic demand for petroleum coke was 
less than a year ago, exports increased over 44 percent, and total 
demand for the year was up 2.4 percent. Production increased from 
78.7 million in 1962 to 80.6 million in 1963. About 40 percent of the 
total production is marketable. The balance was coke burned off 
catalytic cracking units and was utilized as refinery fuel. Coke with 
a low sulfur content is used in making electrodes required in the 
electrolytic production of aluminum. 
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erage 
or year 
6 
6 
6 
6 
6 


Av 
f 


(Cents per pound) 


at Pennsylvania refineries 
Feb. | Mar. Apr. | May | June | July | Aug. Sept. Oct. | Nov. | Dec. 
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TABLE 79.—Average monthly refinery prices of 124”-126” white crude scale wax 


1903...........- 


Source: Platt's Oi! Price Handbook. 
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Still gas.—The production of still gas in 1963 was 796,634 million 
cubic feet (129,518,000 barrels). This does not include 7,834,000 
barrels used for petrochemical feedstocks. Refiners used 788,605 
million cubic feet as refinery fuel. The heating value of the gas in 
1963 was 976 Btu per cubic foot compared with 1,003 Btu in 1962. 


TABLE 81.—Production of still gas in the United States by districts 


1961 I 1962 1963 1 
District Million | Equiva- | Million | Equiva- | Million | Equiva- 


cubic lent in cubic Jent in cubic lent in 
feet thousand feet thousand feet thousand 


barrels barrels barrels 
East TEE 91,911 15, 908 92, 733 15,922 | 100,825 17, 048 
Appalachian No. 1........................ 9, 260 1, 665 11, 524 1, 837 9, 659 1,838 
Appalachian No. 22 12, 658 1,909 | 12,450 1,829 | 12, 844 5 
Indiana, Illinois, Kentucky, etc........... 162, 774 20,084 | 157,965 20,308 | 155,505 24, 911 
Minnesota, Wisconsin, North Dakota, 
and South Dakota 9, 156 1, 513 9, 272 1,554 8,454 1, 308 
Oklahoma, Kansas, eta 63, 787 10, 632 67, 163 10, 831 69, 463 11, 255 
Texas Inland. ---------------------------- 31, 093 5,194 25,354 4, 733 31, 712 5,821 
Texas Gulf Coast 165, 358 23,681 | 176,7 26,118 | 186, 844 26,120 
Louisiana Gulf Coast. .................... 54, 771 7,075 60, 720 9, 181 54, 200 8,159 
Arkansas, Louisiana Inland, eto. ......... 11,119 2, 062 11, 206 2, 080 11,628 2, 001 
New Mexico 1, 260 242 1,525 284 1,483 283 
Rocky Mountain 20, 774 4, 039 20, 609 4, 047 20, 193 3, 658 
West s... 139, 479 26,033 | 135,456 26,155 | 133,824 25, 288 
l 773,415 | 127,537 | 782,776 | 130,829 | 796, 634 129, 518 


1 Preliminary figures. 


Petrochemical Feedstocks.— With increasing volumes of refinery- 
produced petroleum products being used as feedstocks by the petro- 
chemical industry, it became difficult to evaluate use patterns of the 
various products. For this reason, petroleum refiners were asked to 
report data for feedstocks separately in 1963. "These feedstocks are 
now being reported in for boiling-range categories (still gas, liquefied 
refinery gas, naphtha-400°, and other. This provides a measure of 
the volume of refinery output used in the manufacture of petro- 
chemicals and eliminates chemical manufacture from the regular 
petroleum refining operations 

The demand for petrochemical feedstocks in 1963 was 91,756,000 
barrels, of which 8.5 percent represented still gas; 42.8 percent, LRG; 
24.0 percent, naphtha-400°; and 24.7 percent, other. The average 
yield of petrochemical feedstocks per barrel of crude oil processed in 
1963 was 2.8 percent. 

Miscellaneous Oils.— The total demand for miscellaneous finished 
products in 1963 was 16,600,000 barrels. Production for the year 
was 16,400,000 barrels, of which 82.8 percent was produced at petro- 
leum refineries and 17.2 percent at natural-gas processing plants. 
Beginning in 1963 the refining companies were requested to exclude 

etrochemical production and petrochemical feedstocks from the data 
or miscellaneous oils. 
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TABLE 82.—Production of miscellaneous finished oils in the United States in 
1963. by districts and classes 
(Thousand barrels) 


Absorp- | Petro- 
District tion latum 


e ß ß aids eese 
Appalachian No. 1 114 
Ap jan NO.2. öÄ% A PS, PA 
Illinois, Kentucky, ete......|..........- 57 
Minnesota, Wisconsin, North Da- 
kota, and South Dakota . |. l... -- 
Oklahoma, „ 10⁴ 428 
Texas Inland 862 |... . 8 
all!! 47 420 
lana Guil... eee oe v rem Ree 1,231 11 
Arkansas, Louisiana Inland.......... LOO AO E ON EE 
Mountatn, New Mexico...... US E, GE, 8 
West Coast 26 28 
Totti ds 2, 919 1, 058 


Unfinished Oils.—Unfinished oils include all oils that will be cracked 
or further distilled. The rerun (net) of unfinished oils represents 
the imports 255 or minus the change in stocks. 

Imports of unfinished oils are included with crude oil under the 
quota established by the Oil Imports Administration. By regula- 
tion, unfinished imports are restricted to 10 percent of the crude oil 
and unfinished oils quota. 


INTERCOASTAL SHIPMENTS 


A total of 758,438,000 barrels of crude petroleum and petroleum 
products was shipped in intercoastal trade in 1963. This is an increase 
of 5.2 percent over 1962, and is due, in part, to better reporting of 
military shipments of gasoline and jet fuel. 
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FOREIGN TRADE 


Foreign trade statisties reported in this section were compiled 
from two sources. The imports of crude oil and unfinished oils 
were obtained from the petroleum refining companies. Imports 
of the refined petroleum products and all export data were compiled 
from records of the U.S. Department of Commerce. 

Imports.—Total imports of all oils increased 17,789,000 barrels 
in 1963 to 777,582,000 barrels. Imports of residua! fuel oil accounted 
for 56 percent of the increase, and military jet fuel, 30 percent. "The 
additional imports of residual fuel oil were needed to meet demand 
requirements of east coast consumers, because of the decline in the 
supply available from domestic sources. Almost 99 percent of the 
kerosine imported in 1963 was used as fuel for commercial jetplanes 
engaged in oversea flights. 

Exports.— Reversing the downward trend which has occurred for 
the past several years, exports of petroleum increased from 61,431,000 
barrels in 1962 to 75,936,000 barrels in 1963. "The increase was due 
primarily to large shipments of fuel oils to Europe during the first 
part 55 the year to relleve fuel shortage caused by exceptionally cold 
weather. 

The slight differences between the total exports shown on tables 
86 and 87 result from more recent revisions incorporated in table 87. 
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TABLE 88.— World production of crude petroleum by countries ! 


(Thousand barrels) 3 
Country 1959 1900 1961 
North America: 
Gans. 184, 778 189, 534 220, 848 
. O 192 $108 š 80 
Mexico____.. ß 96, 393 99, 040 106, 784 
% h 8 40, 919 42, 357 45, 768 
United States.. 2,574,590 | 2,574,933 | 2, 621, 758 
ioci 2. ³ ¼ 8 2,896,872 | 2,905,981 | 2,995,238 
South America 
JJ 8 44, 613 132 84, 418 
AA A A ee heise 3,170 9, 574 2, 089 
ee , 590 29,613 34,807 
A A 6, 428 7,231 9, 263 
Colombia.......... .. .. iere nen cea 53, 574 55, 770 53, 247 
Eeer 2,759 2, 730 2, 926 
JJ 8 17, 783 19, 255 19, 371 
Venezuela 1,011,419 | 1,041,675 | 1,065, 757 
dici Me c 1,163,286 | 1,223,980 | 1,272,778 
Europe: 
AV0ANIO E 3,195 4, 854 5,144 
FEN a EC 16, 946 16,874 16,237 
"EE EQ COQUE ON , 402 1, 460 1, 510 
Czechoslovakia. ....................... 834 929 1,045 
r geg Ee 11, 504 14, 233 15, 578 
Germany, West 36, 981 40, 076 , 908 
en e 2 9 20-2 Inn 7,904 9, 283 11,117 
II 8 11, 551 13, 613 13, 
Netherlands........................... 12, 867 13, 378 14,271 
Fl! ĩo¹˙ geet 1,277 1, 442 1, 503 
Rumania U . 83, 496 85, 712 86, 321 
U.S.S.R ü DM 945, 766 1,079,371 | 1, 212, 300 
United Kingdom...................... 61 649 78 
JJ dau EL en 4,188 6,071 9, 479 
Total Feobc ³ A 1,138,113 | 1,288,545 | 1, 433, 680 
Asia: 
Bahrein... Q. l... S... 16, 473 16, 500 16,444 
Buri... Q SS s us. Q SOS 3, 967 4, 078 4,194 
Ching GE 27, 010 40, 150 45, 260 
A srnu edota 3, 377 3, 370 3, 356 
E ³ðö 139, 038 152, 088 155, 369 
j| so eee -- Cc 844, 800 385, 748 431, 653 
EIA Aa 311, 193 353, 833 365, 594 
Fl.. 925 932 1,133 
Dll ³WWAA 2, 838 3, 678 4, 590 
e 504, 855 594, 278 600, 226 
Kuwait — Neutral Zone 42, 438 49, 829 65, 153 
Mongellseese . A cC nere 220 290 360 
Pakistan... aeo . . . ̃᷑ ᷑̃⁵ . . . . esee 2, 333 2, 636 2, 829 
(el AA E N 61,431 63, 088 64, 386 
Sarawak and BruneL.................. 40, 072 34, 005 90, 551 
Saudi pi. 399, 821 456, 453 508, 269 
Taiwan AE DAN) ————— — 13 14 17 
%%%%%%³§Ü5¹d: A 2, 700 2, 624 8,075 
Total A A 1,903, 504 | 2,164,404 | 2,302, 459 
Africa: 
A/ ²˙· A 9, 686 67, 613 121, 404 
A AA 361 477 757 
Congo, Republic of (formerly French). 365 724 
Gabon, Republic of.................... 5, 295 5, 626 5, 446 
LADS. A e A sua Meet 6,642 
Mae 712 695 603 
If.! aae 4, 067 6, 552 16, 802 
WEE 8 12 16 
United Arab Republie (Egypt)........ 21, 303 23, 968 20,129 
POG z us ae 41,424 105, 308 178, 613 


See footnotes at end of table. 
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TABLE 88.—World production of crude petroleum by countries !—Continued 
(Thousand barrels) 3 


Country 1960 1963 3 
Netherlands New Guinea 1, 538 1, 082 924 
New Zealand 5 4 4 


—— —  — | — P n E] 


„ A 1, 543 1, 086 921 928 


—sa —ñ——ñ wk Í —s | — Í — 
SS | ee PP PP |S — s — 


World totaL.. . eec ree 7,089,851 | 8,183,863 | 8,882,218 9, 535, 434 


1 This table incorporates some revisions. 
3 42 gallon barrels. 


3 Preliminary ° 

4 Natural naphtha and gas oil. 

s Estimate, 

$ U.S.S.R. in Asia (including Sakhalin) included with U.S. S. R. in Europe. 
? Including Sahara. 


NATIVE ASPHALT 


Bituminous Limestone and Sandstone.—The production of bitumi- 
nous limestone in 1963 was 1,218 thousand short tons, a gain of 
2 percent for the year. The average value per short ton was $2.46 
compared with $2.44 in 1962. Sandstone production for the year 
was down to 1,779 short tons, but the average value per short ton 
was $8.43 (52 cents more than in 1962). 

Gilsonite.—The production of gilsonite cannot be revealed by the 
Bureau of Mines because of the limited number of producers. All 
gilsonite production is in the State of Utah. It is transported by 
pipeline to & refinery in southern Colorado for processing. 


TABLE 89.—Production and value of bituminous limestone and bituminous sand- 
stone in the United States, 1953-63 


Bituminous limestone Bituminous sandstone 


Year 

Production Value Production Value 

(short tons) | (thousand) | (short tons) | (thousand) 
EE 1,327, 224 $942 
lr DEE 1,191, 793 905 
¡1 AAA A 1, 330, 311 837 
!;öi. r ³˙- sumy ͤ S sss eae 1, 358, 669 891 
) ³·¹ dd ⁊ 8 1, 134, 781 225 
EEN 1, 305, 555 125 
MË , 509, 277 58 
LEE 1,235, 658 61 
T EE 1,134,340 18 
Lu BEE 1,192, 545 22 
1968: l; l 22 eser BEER Sl 1,217, 837 16 


WATER USAGE IN THE PETROLEUM AND NATURAL 
GAS INDUSTRIES 


The data covering water usage by the petroleum and natural gas 
industries in the United States for the year 1962 are based on 8 survey 
conducted by the Bureau of Mines. A canvass was conducted for 
the three principal users of water in these industries. These were the 
well-drilling contractors, who are responsible for about 95 percent 
of the total wells and footage drilled; companies conducting secondary 

147—148—64— A 
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recovery operations; and natural-gas processing plants. Water usage 
by the petroleum refining industry was excluded from this survey 
since it is considered a manufacturing industry. Data on water 
input by the petroleum refining industry has been covered in other 
surveys conducted by the Bureau of the Census, the Geological 
Survey, and the American Petroleum Institute. 

According to the survey, the total water usage by these industries 
in 1962 was 7 billion barrels, with secondary recovery operations 
accounting for 61.0 percent; natural gas processing, 34.5 percent; and 
well drilling, 4.5 percent. The volume of water input in the various 
SE is related to the petroleum and natural gas activities within 
the State. 


TABLE 90.—Water input in well drilling, secondary recovery operations, and 
natural gas processing plants in the United States,! 1962, by State 


(Thousand barrels) 
Well Secondary | Natural gas 
drilling recovery processing Total 
operations 
Kahns E E EA eee ae. 261 
AB.... ri |l. S l OQ 2ss 1,243 
ln 88 II/ 8 115 
Arkansas- ee k aS ES 3,373 34, 309 7, 427 45, 169 
A A A 8 i 474, 983 54, 192 542, 799 
% A CER CHEN NES í 88, 844 6, 691 99, 
AA ß 2, 992 419, 693 OI 422, 685 
AAA ea a E 678 24,425 |.............. 25, 103 
Kansas tons de 13, 389 324, 971 15, 901 354, 261 
Kentucky..------------------------------------ 1, 434 59, 204 2 17, 564 ; 
ET ³˙wↄ² y 73, 109 59, 415 1, 297, 600 1, 430, 124 
Menges maneo de ei usos 1,150 5, 666 (2) 6,816 
Mississippi... ---------------------------------- 8,870 10, 271 4, 788 , 
Mone. 8 3, 499 11, 06 3 6, 21, 184 
Nebraska. -.----------------------------------- 3, 397 47,032 2, 885 53,31 
New Mexico. -.-------------------------------- 11, 442 53, 729 73, 242 138, 413 
! E 177 34,636 |.............. 34,813 
North Dakota..-------------------------------- 1,597 27, 1,853 80, 476 
l. e 6 9,118 |.__ À 
ENT EE 47,486 1, 083, 499 80, 060 1, 211, 045 
Pennsylvania.. -------------------------------- 164, 500 6, 192 ,429 
A es.... ? 1,128 1... . ... 5. 1,172 
T A 8 116, 510 1, 192, 173 682, 018 1, 990, 701 
lll sz ssasg abue cs s , 603 , 870 „473 
West Virginiaůunnü ü—U Ue mꝛe wr 1,354 , 750 162, 902 166, 006 
WYOMING AAA A Seas essen r sss 6,199 198, 043 17,198 1, 
M.... 8 4219 |. 5e OS QS 8 3 
AA NEEE EEEE 8 321, 297 4,336, 401 2, 437, 137 7,094, 835 
Percent of Lotal ---------------------- 4.5 61.0 34. 5 100 


1 Bureau of Mines data supplemented by data from the Oil and Gas Journal and State agencies. 

2 Illinois and Michigan included in Kentucky. 

3 Utah included in Montana. 

4 Includes Florida 49, Georgia 3, Maryland 20, Missouri 30, Nevada 24, Oregon 57, South Dakota 32, 
Virginia 21, and Washington 77. 


Water input in connection with secondary recovery operations, 
which includes waterflooding and pressure maintenance, totaled 4.3 
million barrels in 1962. Texas and Oklahoma accounted for over 
half of this total. Other States reporting large volumes were Cali- 
fornia, Illinois, and Kansas. 

Louisiana accounted for 1.3 billion barrels of the total 2.4 billion 
barrels of water input at natural-gas-processing plants in the United 
States in 1962. 

The amount of water required in well-drilling operations during 
1962 was 321 million gallons. 


Helium 


By Harold W. Lipper! 


A 


ELIUM shipments in 1963 exceeded the volume shipped during 
the previous year for the 14th successive time. Shipments from 
Bureau of Mines plants were 627.3 million cubic feet, an increase 

of 5 percent over the volume shipped in 1962. Production from Bu- 
reau of Mines plants totaled 774.2 million cubic feet. The Bureau 
purchased 1,420 million cubic feet of helium in the helium conserva- 
tion program and stored it underground for future use. Each of the 
five plants, financed and built by private industry for helium conserva- 
tion, made deliveries during the year. 

Helium continued to play a key role in space, atomic energy, defense, 
and other research programs. Additional capacity for liquefying 
helium became available, and the first civilian helium-cooled nuclear- 
powered reactor in the United States began pre-operation testing. 


PRODUCTION 


Helium having & purity of 99.995 percent by volume and designated 
grade À is produced at each of five Bureau of Mines plants and at one 
rivately owned plant. Additional helium, designated crude helium 
Bees it is a 50—50 mixture of helium and nitrogen, is produced at 
five privately owned plants and is purchased by the Bureau under the 
helium conservation program. Bureau of Mines plants produced 
774.2 million cubic feet of grade A helium from helium-bearing natural 
as during 1963, an increase of 7 percent over the record set in 1961. 
bout thirty-five million cubic feet of helium was produced by the 
Kerr-McGee Oil Industries, Inc., plant. “This plant extracts helium 
from resources the company owns or controls in the Pinta Dome field, 
Apache County, Ariz. The company markets its helium to non- 
Federal customers, principally on the west coast. 

Helium extracted from natural gas en route to fuel markets by the 
five privately owned conservation helium plants was purchased by 
the Bureau and amounted to 1,420 million cubic feet, bringing the 
total volume of helium extracted from natural gas in the Government’s 
helium program to 2,194 million cubic feet. 

Bureau of Mines helium extraction plants are located at Amarillo 
and Exell, Tex.; Keyes, Okla.; Otis, Kans.; and Shiprock (Navajo) 
N. Mex. Each of the plants operated at nearly maximum rates. 
Seasonal production rates exceeded helium demand, and no helium 
was withdrawn from the conservation supply. A total of 165 million 


1 Technical assistant, Office of Assistant Director, Helium, 
§23 
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cubic feet of helium produced in Bureau plants was stored under- 
ground. 


TABLE 1.—Helium production in the United States, 1921-63 


(Million cubic feet) 

Year Produetion Year Production 
T rst se aaan 15.8 1961. 4 2ã2222—5— 727.1 
o cuu drama odd meses rr y EE 683. 1 
19043-40. oc o 183.5 || 2968 WEEN 2,194. 0 
00 %/%ĩ ⁰⁰⁰⁰ A 1138.0 
195559 1 313. 4 Total 1921-63.................... 3 7, 209. 3 
A . 642. 0 


1 Annual] average. 
2 Does not include helium produced at the privately owned Kerr-McGee plant but includes helium pur- 
chased for conservation. 


SHIPMENTS 


Helium shipments from Bureau of Mines plants totaled 627.3 
million cubic feet. Federal agencies received 473.7 million cubic feet, 
and 153.6 million cubic feet was sold to non-Federal (commercial) 
customers. In delivering helium to customers, Bureau plants filled 
d EES 1,820 tank cars, 1,212 trailers, and 262,088 standard gas 
cylinders. 

The Bureau fleet of 240 tank cars was reduced to 236 cars by the 
transfer of 4 older, low-capacity cars to the National Aeronautics and 
Space Administration (NASA) for use as storage containers for helium. 

Helium from all Bureau plants is shipped in tank cars except for 
the helium from the Amarillo, Tex., plant which is specially equipped 
for handling small cylinders. All shipments in Interstate Commerce 
Commission (ICC) 3A and 3AA cylinders by the Bureau are from 
the Amarillo plant. Each of the Bureau plants can fill automotive 
semitrailers, and with the exception of the Otis plant, each plant 
can accommodate container filling pressures up to 4,000 pounds per 
square inch, gage. 


CONSUMPTION AND USES 


Sale of helium from Bureau plants in 1963 increased 5 percent over 
the record of 599.5 million cubic feet set in 1962. Shipments by the 
Bureau of Mines are shown in table 2. 

About 35 million cubic feet of privately produced helium was con- 
sumed in addition to that supplied by the Bureau of Mines. 
Consequently, the total volume of helium delivered to consumers 
and presumably used in 1963 was about 662 million cubic feet. 

Results of a survey of helium utilization conducted by the Bureau 
for the calendar year 1962 were released in November 1963. The 
survey provides information on helium use that has not been pre- 
viously available. This information is summarized in table 3. A 
similar survey conducted by the Bureau in 1955 covered only the 
helium delivered to its non-Federal customers. At that time, there 
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TABLE 2.—Shipments of helium from Bureau of Mines helium plants in 1963 


Million Percent 


cubic feet 

Federal agencies: 
Department of Defense 2. 2 cl cc ccc cL c LLL e Lll ll. 337.3 53.8 
Atomic Energy Commission (AKC) Lc c ccc cL ll lll. .- 75.5 12.0 
National Aeronautics and Space Administration (NASA )) 52.6 8.4 
Weather Bureau 4 cL c Le eL Le ee aee cce e cea e asa 7.8 1.2 
OURO emm nc TOC A cR 0.6 0.1 
POCO) SS 473.7 75. 5 
Non-Federal consumers 153.6 24 5 
Total shipwennnse.ul‚„ Ee rue ee 1 627.3 100.0 


1 Actual use by the Federal agencies is not reflected by the deliveries shown above. The Weather Bureau 
obtains about as much helium from the Navy as it receives from the Bureau of Mines. The Navy also 
furnishes helium to the National Aeronautics and Space Administration and Air Force installations. 


was no other source of large quantities of helium in the United States. 
Although the recent survey of helium utilization covered helium used 
in 1962, the same general pattern is believed to be representative of 
uses during 1963. 


TABLE 3.— Utilization of helium in 1962 


(Volume percent) 
(1) (2) (3) (4) (5) (6) 
Private | Federal 
company] agency 
Use Overall | Federal | Private | useon | use and |Non-Gov- 
use agency [company] Govern- use on | ernment | survey i 
use use ment | Govern- use 
contracts} ment 
contracts 
ans... 88 45.0 60.6 0.5 1.0 82.5 1... veu 
11 PSOE AA 15.0 7.0 38.0 50.0 12.5 30.0 
Controlled at mosphere 12. 5 11. 0 17. 0 6. 0 11.0 21.5 
Research 11.0 8.0 19. 5 25.0 10. 5 14.0 
Lifting gas 5.5 7.0 1.0 1.5 6.0 2.5 
Purging.......................- 3.0 3.0 3.0 2.5 2.5 6.0 
Leak detection.......... ...... 2.5 0.5 8.0 7.0 1.5 8.5 
AAA 1.5 1.5 1.5 3.0 1.5 1.5 
Chromatography............... „ 6. 0 100 E 10. 0 
J 1. 0 1.0 1.0 .5 1.0 L2 
A A ESE 1.5 0.5 4.5 2.5 1.0 6.0 
Percent of total volume........ 100 74 26 11 85 15 
Volume (million cubic feet) 630 408 162 71 539 91 


1 Compare with column 3. 

2 No information obtained in 1955 survey. 

3 Includes percentages of use for titanium production and fabrication, transistors, and zireonlum produc- 
tion from the 1955 survey. 

4 Includes uses for synthetic breathing mixture, medical, tracer, and miscellaneous purposes. 

s Total helium use—1955—236 million cubic feet. 


Pressurizing applications account for most of the helium that is 
used. In these applications, helium provides pressure to push fuel 
into pumps that supply the rocket engines on boosters, such as Atlas 
and Titan I. In the Atlas. helium serves an important secondary 

urpose by filling and pressurizing the thin-skinned fuel tanks as the 
uel is consumed to provide the rigidity necessary to support the pay- 
load and to prevent collapse and failure of the tanks in flight. Helium 
is also used as a pressurizing medium for testing many of the delicate 
and intricate piping assemblies and components on which successful 
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launches depend. Development of the large, Saturn-class, liquid- 
fueled rocket engines will likely require increasing volumes of helium 
for test and operational purposes. 

Shielded-arc welding continues to require large volumes of helium 
and is the largest single industrial use. In addition to welding 
in constructing ships, aircraft, spacecraft, and rocket structures, 
helium is also used in the welding process for items such as food han- 
dling equipment, photographic developing equipment, diesel engine 
parts, nuclear reactor equipment, hardware, architectural shapes, 
electrical devices, and in the manufacture of many other products 
made from stainless steel, aluminum, copper, titanium, and zirconium. 
Much of the helium used for welding is a mixture of 75 percent 
helium-25 percent argon. Argon has replaced helium in some welding 
applieations. However, helium has some technical advantages that 
make it preferable in many instances. 

Helium serves a variety of purposes as & controlled atmosphere. 
It is used in the growth of germanium and silicon crystals for tran- 
sistors, in the processing of fuels for nuclear energy purposes, and for 
cooling vacuum furnaces. In one small but interesting use, helium re- 
places the air in equipment used for X-ray fluorescence RU LIONS IET 
analysis. By replacing the air in the apparatus with helium, it 1s 
possible to determine the elements having atomic numbers 16 to 25. 
These include sulfur, potassium, calcium, vanadium, chromium, and 
manganese. In addition to the foregoing uses, some hermetically 
sealed devices are filled with helium to provide a proper environment 
for the contained mechanisms. 

In research, helium is used for all the purposes listed in table 3. 
Other uses include aerodynamic research using helium in wind tunnels 
and shock tubes, study of adsorption techniques, development of im- 
proved seals and valves for positive shutoff, pharmaceutical and biolog- 
ical research, particle physics investigations, development of improved 
light sources, radiation detection devices, plasma arc studies, mass 
transfer studies, tensile and impact tests of materials, solid state 
physics, and development of new techniques for X-ray analysis. Re- 
search involving the behavior of materials at temperatures near abso- 
lute zero and the development of superconducting magnets require 
the use of significant amounts of liquid helium. 

Use is made of the ease and rapidity with which helium will pass 
through minute openings in detecting leaks or more often verifying 
the absence of leaks in a variety of operations and products. Sensi- 
tive helium detection devices are said to be capable of identifying 
helium leaks so small that 3,000 years would be required for a quart 
of helium to pass through the opening. The method is used to assure 
freedom from leaks in component parts and piping systems of nuclear 
reactors, metallic bellows assemblies, electron tubes, hermetically 
sealed electrical devices, and other items where safe operation or 
satisfactory service life are dependent on leakproof characteristics. 
The relatively large volume of helium used in leak detection ex- 
clusively for commercial purposes is primarily to assure the high 
quality and dependability of many items of consumer goods. 

One of the newer uses for helium is as a carrier gas in chromatog- 
raphy. The principles of chemical analysis by chromatographic 
means have been known for some time, but requirements arising in 
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recent years for higher purity products, more rapid analysis, and 
greater product yields have stimulated the use of chromatographic 
analysis in the refining, petrochemical, food processing, drug, chemical, 
and allied industries. A single chromatograph requires only a small 
volume of helium annually, but the GT effect of a large num- 
ber of instruments is apparent in the more than 9 million cubic feet 
used annually for this purpose. 

Another recent use of helium is for heat transfer purposes, primarily 
in gas-cooled nuclear reactors for electric power generation. Helium 
has good characteristics for removing heat from the nuclear fuel, 
is reported to permit better efficiencies by making it possible to 
operate a reactor at higher temperatures than would be possible with 
other coolants, and does not become radioactive. 

Small but important volumes of helium are used for other purposes. 
These include mixtures of helium and oxygen in the treatment of 
asthma and other respiratory ailments, use of helium as a diluent 
for anesthetics, use of helium as a tracer, and use of helium for mis- 
cellaneous minor purposes. Table 4 shows volumes of helium con- 
sumed annually since 1950. 


TABLE 4.—Helium use in the United States 


(Million cubic feet) 
Year Quantity Year Quantity 

2ͤãöͤã COMNIS PONES A l... .. . TUS 310 
Ci: ñ EEN e .......-- 352 
1//ö%§ uru mtv s E dde Soa 145 19999999. Lue doce emm m ew 375 
Ree 158 | hh 475 
A r ee A 
EA A A O a: A EH 
e A O r IL ll Sl Qs TS 662 


There were no major additions to the known helium resources 
during 1963. In the continuing helium survey carried on by the 
Bureau of Mines, 394 samples were analyzed without discovering new 
1 of helium- bearing natural gas comparable to the known major 

eposits. 

The total helium resources of the United States in helium-bearing 
natural gas containing at least three-tenths (0.3) percent helium by 
volume are estimated to be 196 billion cubic feet as of January 1, 1961. 
Approximately 94 percent of these resources is contained in five 
helium-bearing gasfields: (1) The Hugoton field of Kansas, Oklahoma, 
and Texas; (2) the Panhandle field of Texas; (3) the Keyes field of 
Oklahoma; (4) the Greenwood field of Kansas and Colorado; and (5) 
the Cliffside field of Texas. 

Helium-bearing natural gas resources available to the five Bureau 
of Mines helium plants represent about 10 percent of the known 
resources. Contracts to Baies helium for conservation are with 
companies that control about 60 percent of the total helium resources. 
The Bureau's two largest plants (Exell, Tex., and Keyes, Okla.) 
extract helium from gas produced within the area where the major 
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helium resources are found. Plants at Shiprock, N. Mex., and Otis, 
Kans., extract helium from gas produced in small, isolated fields out- 
side the area. ‘The only developed source of helium-bearing natural 
gas owned by the Government is the Cliffside field in the Texas 

anhandle not far from Amarillo, Tex. Helium from this source is ex- 
tracted at the Bureau’s Amarillo plant. 

Some of the oil and gas fields discovered or developed in the past 
few years in eastern Utah and western Colorado contain helium. 
For the most part, however, the helium resources of these fields are 
limited. It is estimated that the combined helium resources of all 
presently known fields in this area constitute only about 3 percent of 
the total helium resources of the Nation. Natural gas production 
from these fields, likewise is limited, and the resulting wastage of 
een constitutes only a small percentage of the total volume wasted 
annually. 

Two minor helium-bearing natural gas deposits discovered on lands 
of the public domain were established as Helium Reserve No. 1, 
Woodside structure, Utah, and Helium Reserve No. 2, Harley Dome, 
Utah, in March 1924 and in June 1933, respectively. The two 
reserves are very small in relation to the present-day rate of helium 
use. Neither deposit has produced, and the helium-bearing gas they 
contain has no value as fuel. 

A recently discovered deposit of helium-bearing natural gas in 
Canada has led to the construction of & plant near Swift Current in 
Saskatchewan Province. "The plant is reported to have an annual 
helium production capacity of 12 million cubic feet. Reports indicate 
that the helium will be marketed principally in Canada and in Europe. 

Helium-bearing natural gases offer the only presently known 
economical sources for producing helium. However, other sources 
are of interest; such as gases from mineral springs, fumaroles, and 
volcanoes; the air; rocks; minerals; certain sands; and meteorites. 
Helium can also be formed by nuclear bombardment and fusion. 


CONSERVATION 


National helium resources appear to be adequate to meet predicted 
demands only if the large volume now wasted in fuel gases 18 saved 
for future use. The resources are diminishing rapidly as helium- 
bearing natural gas is used for fuel. Unless the helium is recovered 
before the natural gas is consumed, the helium is lost without oe 
any useful purpose. The U.S. Department of the Interior launch 
a long-range helium conservation program in 1961 by entering into 
four contracts under which private industry financed, built, and 
operates five plants to recover helium from natural gas before the gas 
goes to market. Two of the plants began production in 1962. They 
were the Northern Helex Company plant at Bushton, Kans., and the 
Phillips Petroleum Company plant in Hansford County, Tex. During 
1963, the remaining three plants began operations. These plants are 
Cities Service Helex, Inc. at Ulysses, Kans., Phillips Petroleum Com- 
pany at Dumas, Tex., and National Helium Corporation near Liberal, 

ans. 
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Helium is purchased by the Bureau of Mines for conservation and 
ultimate sale under provisions of Public Law 86-777, which amended 
the Helium Act of 1925, as amended (43 Stat. 1110; 50 U.S.C. 161, 
163-166) and which became effective March 1, 1961. Contracting 
authority for such purchases in an amount not to exceed $47.5 million 
a year became available in the act (Public Law 87-122) making appro- 

riations for the U.S. Department of the Interior and related agencies 
or the fiscal year ending June 30, 1962. All the available contracting 
authority was used in contracts with the four companies. Each con- 
tract is for a period of 22 years. Helium purchased 1n the conservation 
program is an impure mixture of helium and nitrogen with small 
amounts of hydrocarbon gases. The mixture is known as crude 
helium and has & nominal composition of about 50 percent helium and 
50 percent nitrogen. The plants deliver crude helium into a 425-mile 
pipeline system built by the Bureau to transport helium to the Gov- 
ernment Cliffside gasfield near Amarillo, Tex. Helium acquired for 
conservation is stored underground in the gasfield for withdrawal and 

urification as needed in the future to augment the supply of helium 
rom helium-bearing naturalgas. "Table 5 shows the volume of helium 
delivered during 1963 from each of the plants. 


TABLE 5.—Conservation helium purchased by the Bureau of Mines in 1963 


Helium delivered 
(million cubic 
feet) 
Plant: 

Northern Helex Company..............- c lel c c Llc LL e 2. 208 
Cities Service Helex, neee 75 
National Helium Corporation LLL Lll een eee eee eee eee eee nnn 457 
Phillips Petroleum Company, Dumas, Te 482 
Phillips Petroleum Company, Hansford County, Tex. 198 
(uoc ER 1, 420 


In previous years, the Bureau has stored small quantities of helium 
5 at its plants in excess of market requirements in the Cliffside 
eld. Table 6 shows the amounts stored. 


TABLE 6.— Helium in conservation storage iui ^ ani 
Year: — — 
1))))))½½!!!kbkr;õ;õöv—B„ !. —Ó——————e 273 
7 ⁰yꝙq-.. ndnd EE 447 
/ ͤy0y⁰ IN IE EENEG 524. 6 
G O EN M CK v Ee 2, 110 
PRICES 


The revised Helium Act (Public Law 86-777) directs agencies of the 
Federal Government to purchase all major helium requirements from 
the Secretary of the Interior and provides that helium shall be sold at 
prices adequate to cover all costs of carrying out provisions of the Act, 
including repayment to the Treasury of the United States, with 
interest, all funds that may be borrowed to sustain the program and 
the cost of all capital assets. 

Until November 18, 1961, sales were at prices established in 1954 
of $15.50 and $19 a thousand cubic feet (f.o.b. plant) for Federal and 
non-Federal purchasers, respectively. An increased price to cover 
all costs of carrying out the provisions of the Helium Act and to make 
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the prescribed repayments was calculated to be $35 a thousand cubic 
feet. On November 18, 1961, the $35 price went into effect and is 
applicable to all users. Revised regulations, & schedule of charges, 
and other information on the sale of helium and rental of containers 
by the Bureau of Mines are included in the Code of Federal Regula- 
tions (30 CFR 1). 


FOREIGN TRADE 


Helium is exported under licenses issued by the Office of Munitions 
Control, Us Department of State. Volumes of helium exported as 
determined from the 1962 helium utilization survey are shown in 
table 7 and are believed to be representative of the export pattern 
in 1963. 


TABLE 7.— U.S. exports of helium in 1962 ! 


Country Thousand Country Thousand 

cubic feet cubic feet 
Belgium. EE 108.0 || Jamaica). 0.5 
Canada. ée ee 3, 010. 0 ¡AA A E 1, 040. 0 
Denmark AA 4.0 || Mexico— U Pw.) n 360. 0 
! a ed ci Ue 4.0 || Netherlands 14.0 
Formosa. 12. 0 ihr. eco EE diae 1.0 
Hanes inana 1, 327.0 || Norweng ee 4.0 
Germany, West 839.0 || Portugal 0.5 
TOOCO .. 1.0 || weder... ele e Rma Lech 25.0 
Guatemala 1.0 || Switzerland uZuͤ⁴˙b d. 289.0 
Iii ³ð 1.0 || United Kingdom. . . ee 1, 868.0 
ISI!!! Aea 77.0 — C. 
EE 76.0 Totales ata e a o 9, 062. 0 


t Includes helium exported by commercial distributors and civilian agencies of the Federal Government, 
Helium used abroad by the defense agencies is not included. 


TECHNOLOGY 


Addition of a second :125-liter-an-hour helium liquefier at the NASA 
Lewis Research Center, Cleveland, Ohio, increased its capability, ad- 
vanced the technology for 1 helium and made available a 
supply of liquid helium for precooling the second stage engines for the 
Centaur space booster. The liquefaction of helium at the Lewis 
Research Center was intended initially to supply the cooling needs in 
equipment for simulating the near absolute zero temperature and 
near perfect vacuum of outer space. Development of the need for 
liquid helium to test engines for Centaur was reported to require much 
of the capacity of the two 125-liter-an-hour units at Lewis as well as 
a significant part of the output of the 100 liters &n hour liquefier 
owned and operated by Linde Division of Union Carbide at Amarillo, 
Tex. Prior to about 1962, the capacity of the average helium lique- 
fier was 4 to 6 liters an hour. The Bureau of Mines continued con- 
sideration of the feasibility of producing liquid helium at its plants 
for the purpose of reducing costs of transporting helium to points of 
use. 

The first civilian gas-cooled power reactor in the United States 
was built at Oak Ridge, Tenn. Helium is used to transfer heat 
from the reactor core to water to produce high pressure steam. The 
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Atomic Energy Commission (AEC) announced that the experimental 
reactor will produce about 22,300 kilowatts of electricity which will 
be used in the AEC plants beginning in 1965. 

A 40,000-kilowatt electrical capacity helium-cooled nuclear power 
reactor neared completion at Peach Bottom, Pa. This power reactor 
is being built by Philadelphia Electric Company and 52 other U.S. 
utility companies for the commercial production of electric power. 

Work completed at the Bureau of Mines Helium Research Center 
and the Helium Operations Office at Amarillo, Tex., for which results 
were published included values for phase equilibria of helium gas 
mixtures;? information on the compressibility of gases; * methods 
and tables for computing the volume of helium in containers; * and 
additional information collected in the continuous survey of helium- 
bearing natural gases. 5 

Work at the Helium Research Center is aimed at learning more 
about the properties of helium for the purpose of increasing its utility. 
Thermodynamic and other data for helium are being reviewed sys- 
tematically with an objective of identifying “best” values and closing 
gaps in data by experiments as warranted. Current projects include 

evelopment of a method for measuring the heat capacity of helium 
and its mixtures; measurement of the absolute viscosity of helium; 
diffusion coefficients, the solubility of helium in liquefied gases, and 
investigation of metastable energy levels in liquid helium. 


2 Boone, W. J., Jr., W. E. DeVaney, and L. Stroud. Vapor-Liquid Equilibria for a Helium-Nitrogen- 
Methane System. BuMines Rept. of Inv. 6178, 1963, 19 pp. 

DeVaney, Will E., B. J. Dalton, and James C. Meeks, Jr., Vapor-Liquid Equilibria of the Helium- 
Nitrogen Ge J. of Chem. and Eng. Data, v. 8, No. 4, October 1963, pp. 473-478. 

Stroud, L., J. E. Miller, and W. E. DeVaney. Lo -Temperature Phase Equilibria of Helium-Bearing 
Natural Gases: Hansford Gas. BuMines Rept. of Inv. 6145, 1963, 20 pp. 

Stroud, L., W. E. DeVaney, and J. E. Miller. Low-Temperature Phase Equilibria of Helium-Bearing 

atural Gases: Hogback Gas. BuMines Rept. of Inv. 6278, 1963, 16 pp. 

s Burnett, E. 8. PA tele ie of the Burnett Method of Compressibility Determinations to Multiphase 
Fluid Mixtures. B ines Rept. of Inv. 6267, 1063, 15 pp. 

Miller, J. E., and L. Stroud. Supercompressibility Factors for Helium-Nitrogen Mixtures. BuMines 
8 Inv. 6192, 1963, 242 pp. 
Er, aiman, d H. S. Computing Volume of Helium in Cylindrical Steel Containers. BuMines Inf. Circ. 

pp. 

8 Munnerlyn, R. D., and R. D. Miller. Helium-Bearing Natural Gases of the United States: Analyses. 

Second Supplement to Bulletin 486. BuMines Bulletin 617, 1963, 93 pp. 
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Appendix 


Table of Measurement 


Volumetric measures 


264178 
264. 17 


1 U.S. gallon - the volume occupied by 231 cubic inches. 
3 1 imperial gallon =the volume occupied by 10 pounds of water at 62° F when weighed against brass in 
air at 30 inches of barometric pressure. 


3 1 barrel=42 U.S. gallons. 
Weight measures 
Pounds | Kilograms | Short or Metric Long ton 
net tons tons 

Fü!!! 1 U. 453592} 0.0005 0. 00045359; O. 00044043 
1 short of net hundred weight 100. 0 45. 359 . 05 . 04536 . 04404 
1 or long hundred weight 112. 0 50. 802 . 056 . 05080 . 05 
¡Ya eier . 2. 20402 1 .0011023| 001 . 0000842 
1 short or net ton.......................... 2, 000. 907. 185 1 . 907185 . 892857 
1 metric ton 2, 204. 6 1, 000. 1. 10231 | 1 . 98421 
Io... 2, 240 1. 016. 05 1. 12 1. 01605 1 


NoTE: 1 English water ton- the volume occupied by 1 long ton of water at 60° F. 


5.8. GOVERNMENT PRINTING OPFICE:1904 


IU! 


